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of Sailing in Practice, by only fumming up a few Figures, taken out of Tables. 

Tabular Anfwers to all the CASES in Plain and Spherical TRIANGLES; and to all the 
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With fotne ufcful Remarks and Improvements on the Motion and Theory of COMETS. 
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TO THE 


Honourable and Reverend 


SPENCER COWPER, D. D. 

DEAN of DURHAM. 

SIR, 

H O W illuftrious and ennobled is SC I.EN C E! when Perfons of high Birth, Honour, and 
Diflinftion, become her Votaries, and worfhip at her Altar; while other humble Admirers 
are obliged to have Recottrfe to the Favour and Intereft of their SUPERIORS to be admitted to 
her Smiles! 

Had not you , Sir, vouchfafed me the Honour to compofe the Comment on the lunar Theory, 
-to model the lunar Equation-Tables, and to lend me your Aid, in bringing the ROYAL 
ASTRONOMER to Light, that uleful Defign muft have fill lain dormant in Oblivion 
Which being matured by your actuating Genius, naturally feeksyour Patronage and Protection. 

The incomparable Sir ISAAC NEWTON laid the Foundation of a perfect lunar Theory and 
Computation, and pointed out the Means tohis indefatigable Succefors for accompli/hing fo defire- 
able an Attainmentto which '■ the illujlricus Halley, of our own Nation , the celebrated Mayer, 
M. De la Caille, and other ingenious Foreigners, have amazingly contributed. But you are the 
firft Englilhman who fo eafily refolved the difficult CENTRAL EQUATION OF THE 
MOON, in two Parts, and introduced fuch other new and eafy lunar EQUATIONS, deduced 
from the Newtonian Principles of Gravity, as have, at the greateji Difference, rendered the final 
Computation of the Moon within two Minutes of Truth •, which the great Newton himfelf left 
at a Difference of above five Minutes, and Halley’r Computation left at above eight Minutes \ 
as appears by his obferved and computed lunar Places, compared for a Plinian Period of 18 Tears ; 
in the noble (and before unequalled) Correction he has given us of the lunar Theory. But your 
Computation , at a mean Difference from Truth, is not above three Fourths of a Minute ; as ap¬ 
pears by your Table of one Hundred lunar Places computed. Which great Accuracy is Jbewn, in 
the following Work, to be of prodigious Advantage in obferving the Longitude from Greenwich 
Obfervatory, in long Voyages, at Sea. 

1 he celebrated Mayer of Gottingen, undertook /^arduous Talk of correSHng the lunar The¬ 
ory about the fame ‘Time with yourfelf. Tou have fince adopted his concife Method of Computa¬ 
tion in the ConftruCtion of your Equation Tables, and fo far improved upon it, as to perform that , 
with equal Accuracy, by ten eafy lunar Equations, and one correSiing Table, which that celebrated 
Foreigner has conjlrutted thirteen different Equations , and as many different Arguments, to per¬ 
forin. And as you have as ufefully and elegantly improved and adorned the lunar Theory 
and Computation, you are, among other celebrated Improvers of the coeleftial Science, (of which 
KINGS and PRINCES have been Patrons and Promoters) jufly entitled to your merited 
Honours ! 

Tour great Example, Sir, in encouraging and improving Science, will not only do Service, but 
redound Honour to this Nation. And, as your Motive, in your indefatigable Purfuit of new Ac- 
quifitions in Aflronomy, appears to be Republic Utility more than a View to your own Reputation, 
your excellent Improvements will refleft Honour, as long as the SUN gives, and the MOON 
ref ells. Light. 

JSut 





DEDICATION. 

But it wilt tut fem ftrange to itufi who are tht leaft acquainted with your NOBLE FAMILY 
and your Affection for the belles Letcres, (which you feem to inherit as much by Nature as Acauifi- 
tion) that you are a Loy^cand Promoter of the LIBERAL ARTS. ^ 

The noble Earl /£<?,LQRD CHANCELLOR, your FATHER, was the Ornament of the 
Age in which■ he lived. His manly Ciceronian Eloquence, in debating the weighty Affairs of State ; 
his Patriot Zeal, for the Liberties and Conjiitution of his Country, when attacked by perfidious and 
implacable Enemies his uncorrupted Fidelity, in the Difcharge of Offices of the highefi Trujt ■, 
his indefatigable Labours, in fhe Difcovery of Truth; and mbiaffed Integrity, in the Administra¬ 
tion of public Juftice; are foniony Monuments of the Greatnefs of his Mind, the Honefiy of bis 
Heart, his vaft Capacity, and unexampled Worth. The Rebel Lords, on whom he, as Lord 
High Steward, pronounced Sentence of Heath, were no left edified and convicted by the Force of his 
Reafoning, than they were inJlruEled to embrace their Fate with a becoming Rejignation , 

But you. Sir, were not educated to adorn the Profefiion in which that great Man, your Fa¬ 
ther, was early and eminently diftinguijhed, but you were deftined to improve the COELESTIAL 
SCIENCE, and to injlrubl Mankind in the Knowledge of their true Happinefs ■, to encounter Vice, 
and reform an immoral Age, by the benevolent Spirit of CHRISTIANITY. Wherein the Dig¬ 
nity of your Birth and noble Alliance, (being Brother to an Earl and married to the Daughter of a 
late noble Lord) are of Advantage to the Doctrines 70a inculcate ; in making the greater Impreffion 
on the Minds of your Auditors. 

But IrnuJl intreat your Pardon, Sir, for having thus far trefpaffed on your Patience ; occafioned 
by the Dignity and Luftre of the SubjeSl, as well as by the Refpedt and Gratitude I owe you , for 
the Angular Obligations and Honours I have frequently received at your Hands. 


Who am, with the highefi Regard, 


S I R, 


Your moll devoted. 


Upnor-Cajlle, September 29, 
1760* 


Moft obedient, 


and moft humble Servant, 


ROBERT I-IEATH. 


PREFACE. 



P R E F A C E. 

A FTER long Expectation, we have publiffied our AJlrouomical Tabid of the Sun and Moon j which being con¬ 
nected with the Subjects of Chronology and Navigation, we are obliged, on Account of the Alteration and 
Enlargement of our original Plan and Dijign, to omit our Aflronomy of the Planeti and Satellites ; referring 
our Reader to our AJlronomia PtrfeAa, or Supplemental AJlronomer and Nantigistor, for Satisfaction in thofe Subjects, 
and in all others promifed and expeCted, to complete our Undertakings Which Work will be printed as foon as due 
Encouragement is given us ; but without proper Encouragement (as all Subicribers may, conditionally , depend on our 
Honour of llriaiy fulfilling our Engagement) no fuch Work will be printed; folely, at our own Hazard of Expence ; 
though great Part of the Copy Koaliually finifhed. . 

To get the correCt mean Places and Motions of the Planets and Satellites (employing the utmoll Skill and Indultry of 
the ablefi Alironomers, for many Years, fince the Improvement of accurate Inltruments to obferve them) is no eafy 
Attainment. But to fettle the Variation of thefefeveral Motions, by an Acceleration, and determine the Forms and 
Equations of the feveral Orbits, fo that the computed Places may correspond nearly with the Places obfierved, for the pre¬ 
fect Century and remote Ages, is a Talk requiring the greatejl Judgment and Affiduity to perform. In which we have 
not wanted proper Afliftance from our ableft mathematical AJlronomers, and for perfecting which we are beholden to fo¬ 
reign Obfervations more than thofe made at Home, the more difficult to acquire; and not obtainable at all but by the 
deepell Artifice. One Britijh Ob/ervator brooded, like a Mifer, over his Obfervations, depriving this Nation, as 'ti* 
faid, of a perfect lunar Theory, by fecreting feme, and falfifying other, of his Obfervations, ordered S\r Ifaac New¬ 
ton-, inllead of being ufefully and generoufly communicable of his Difcoveries, like the late Scientific and II- 
ursTiiovi HALLEY! 

As to what is pretended of the Difcoveries of the indefatigable and accurate Dr. BRADLEY, neither 
the Motion of the Earth's Aphelion (could it be exactly known) the Aberration of the Light of the fixed Stars, nor 
the Equation of the Preeejfton of the equinoctial Points, nor that of the Nutation of the Earth’s Axis, (all but imperfeA- 
ly known, though pretended of fuch Importance by the great Halley' s Preface Writer) are fufficient to account for the 
feveral Variations, in the planetary Orbits, where the computed Errors, in each, partly depend on thofe of the Earth's 
Orbit. And had the late Mr. WvwySW been acquainted with all thefe refined Matters, as we are at prefenr, they, 
probably, would not have reconciled the apparent Errors in his Obfervations. 

The celebrated Halley's Skill and Contrivance, in fupplying the Defells of the lunar Equations, by a Correction of 
Errors of the lunar Computation for a P Uni an Period, as recurring, after which, of the fame Magnitude, are no lefs 
to be admired for the Invention thereof, than for the Utility and Importance of the Improvement. Which Method 
can only be exceeded by feme fuch dire 3 Correction of the lunar Theory and Computation, as in our Tables is 
attempted. 

As to what is given us for Halley's Computation, by his Precept-Writer, feems to carry a Miftake. For otherwife, 
what Reafon can be affigned for the fagacious Hatley placing the Fourth (or Neavton' s 6th) before the central Equation ; 
if, as the Precept-Writer reprefents, it was defigned to be ufed after the central Equation. Ufing it before requires 
mn auk ward Correction of its Argument j without which Correction he pretends there will come out near half a Mi¬ 
nute Difference, more or lefs, in the Error of Halley’s Abacus of computed and obferved Places, compared in his 
Tabulae Luna; Meridians. Whereas if this fourth Equation were defigned by Halley to be ufed after the central 
Equation, it had been properly and naturally placed after it, immediately before his Variation Equation i whereby the 
prefent troublefome Correction of its Argument, and confoundiug the Computer how this Equation (hould be ufed, had 
Been avoided. But this Precept Writer palpably miitakes, (in p. A. 8. Halley's Tables) where he applies the Excefs of tht 
Sun’s Equation, and Sum of the Moon's Equations (reduced to Time in Mean Motion of the Moon from the Sun) to the Time 
of the Mean for that oftbcTrue Syooygy, without coniidering the Sign of the greater Quantify, its the faid Exccfs; and therefore 
mi /1 tikes, in his Account of the true Syooygy preceding the Mean, or the Mean preceding the True : Which intire/y depend on the 


Negative or Affirmative Sign of the Sum of the Sun's Equation with its proper Sign, and of the Moon’s Equations with a 
contrary Sign ; which Sum, with in proper Sign, is univcrfally the Equation of the Interval between the Mean and True 
Syzygy, and not as Halley’j Precept Writer deferihes. 

We have given, what was much wanted, the corrcClcfl: Catalogue of eminent fixed Stars of any extant, from M. De 
la Caille'o Obl’et vations, with their Right sfieufions, Dtclinntions, and annual Variations ; by which the Moon’s Right 
Afceujior. or Plate on the Meiidi.in, or at other Times, may be readily determined ; as allb the Right Afccnfion or 
Place of a Vianet or Cornet, at any Time, moving in its Orbit. This correll Catalogue, fo far as it extends, may be faid 
to more than fupply the Place of the once promifed and expcCled Uranogresphia Britannica. And it were to be willied, for 
the Honour of this Nation, that we had a Britannic Catalogue publifhed, of all the moll faithful, diligent, and correct 
Obfervations of the fixed Stars, that have been made by our moll able and celebrated AJlronomers. Since it is a Matterof 
high Importance to this Nation, that all the Obfervations made at the RoyalOlfervatory at Greenwich, fliould be pub- 
Jifficd at certain Times, for the Correction of our ‘Theories, and Improvement of Ajlronomy j on which our Navigation fo 
jnueb. depends. 
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In the Preface to Halley's Tablet, it is remarked, by his Preface-Writer, “ That the Publication of agronomical OB- 

fervations is tf very great Importance, as they never ircemr obfolete //^Tables hut, on the contrary, theUfefidnefs 
“ of fucb Obfervationsas are carefully made and faithfully delivered is greatly enhanced by their Antiquity. That the more 

diligent an Obferver is, the more is the Public concerned in the Prefervation (and-he might have faid Publication) of hit 
. “ Labours, and the left fuitable is the Expence" (of fuch Publication) “ to the Circumftances of a private Perfon." — 
Yet we find that no Britijh Obfervator, fince the communicative Halley, has followed the Example of the above Pre¬ 
cept ; though the Precept-Writer has invidioufly fpoken of that great Afironomcr and Mathematician in another Part 
of his Preface, as not having publilhed his Obfervations. Whole Pretence, that the Greenwich- Obfervations are beft 
printed at the public Expence, “ as left fuitable to the Expence of a private Perfon" (while the Palladium- Author, or 
any other Promoter of Science, would print them, were they open to Accefs) feems calculated for a prudent Aug¬ 
mentation of the prefect Salary, or elfe is propofed fora Perquifite to fome Favourite AjJifiant-Obferver. 

As to communicating to the Ladies, the Method of making catlejlial Obfervations, from Greenviich-HHl, (hewing 
them the rifing Moon, and other Objeils of Pleafure and Improvement, from that delightful View, we greatly ap¬ 
prove. And we wilh, thofe Ladies, vainly attending on the ORACLE in the Old Bailey, London, toconfult their 
Deftinies, and other future Events, would henceforth, more viifely, attend the coeleftial Obfervators j it being not above 
an Hour’s Travel further, in their Coaches, to have infallible Proof of the yevre/Tranfadions among all the bright 
Rulers in the Heavens! There they may fee the celebrated Mr. Gael Morris, enamoured of the Goddefs of Science, 
walking Hand in Hand, and the renowned Mr. T. S. F. R. S. Ufurper of the Ladies Diary, holding up her Train ! 

The Change of Declination of the fixed Stars, according to Succcflion of Years, happening with the Variation 
of the Ecliptic Obliquity, or Diftance of the Pole of the Ecliptic from the Pole of the World, is no more to be 
wondered at than their annual Progreflion in the Signs of the Ecliptic, by the Preccffion of the equinoClial Points. By 
which Means, the Dillances of the fixed Stars are found to increafe, or decreafe, from the Vertex of any Place, 
according to their annual Variations, as feen in our Catalogue.- So that the Variation of the Declination of the polar 
Star, and of all other Stars, inferred in our Catalogue, for any Number of Years, pall or to come, and thence the 
prefent Declination of a given Star, may be readily and truly determined. 

Our fupplemental EQUATION.TABLES, in the prefent Work, ufed with the Eccentricity of the Moon’s Orbit, 
and J'econdEquation of the Moon's Apogee, are defigned for making Trial and Improvement of Computation, by the 
different Kind and Number of lunar Equations to be ufed. Mayer % lunar Equations are inferted for the fame 
Purpofe to compare their Refult with that from the lunar Equations marked C j and alfo with the Refult from our 
other Equations. 

The Refi of our Work we leave to fpeak for itfelf, or the Critics for it. On which we obferve, that we Ihall be fo 
far from taking it ami/s from the judicious Critics, that we (hall be obliged to them to mark our Defects, for the 
Improvement of Truth and Science. But if Cavillers, inftead of Critics, (hould prefume to find Fault with what 
they do not underiland, or, according to the Cultom of fome Monthly Revieviers, ufe Contempt, Derifion, and 
Abufe, for Criticifm, on Subjects they are not Mailers of, we Ihall have Recourfe to Words with the Publijher, in our 
Vindication, unlefs he delivers up his Emiffaries-, as all fuch Scoffers, and Pretenders to Science, are very eafiiy 
anfwered in their own Way ; being no more than fo many Flies under the Brulh of a Flapper, — one being now lick 
of a Sarcafm ——another maimed by a Stroke of Ridicule-, — and a third difabled by a Strain given to his 

Attention, CsV-Some have ventured, without Ideas on theSubjeCl, to characterize Mr. E me fern's, Treatilesof Fluxions, 

Mechanics, (sfc. and fome to citicife and correct Ne-uton's Principia; but alas! how vain and infignificant mull all 
thefe Pretenders to Criticifm appear, when it is cenfuiered that they attempt to criticife fuch unequalled Pro¬ 
ductions ; of which SubjeCls we have but very few Pe,fans, in this Nation, (now appearing) eminently qualified 
to judge. Who then, but Men of equal Genius and Capacity, Ihall be able to judge of the difficult yet certain Truths 
and Demonllrations thofe few Perfons of Ability write ? It is true their Method, or Language, may be cavilled at, to 
which all Method and Language are liable ; but this is Nothing to the Truth of their Conclufions, deduced from a S/sies, 
or Chain, of demonllrative mathematical Arguments ; whofe right or wrong Inferences are the principal Part 
of the SubjeCl to be criticifed And though many Jpcculutive Truths are not reducible to Practice, yet the 
Demonfirations of thofe Truths, on affuined Principles, are not the lefs certain j as will be found, where 

the Critic has Ideas and Judgment to puifue the intricate Chain of Reafoning. - Neverthclefs there 

are many fpeculative Truths that are not ueceffary to be introduced in PraClice; fuch as building Bridges on 
circular Arches inllead of on elliptic or other Arches, full as fuflicient, as circular Arche?, co aniivei the End 
propofed, and to bill out the Mattnnh : Which Truth is in the Province of the practical Engineer, more than with the 
fpeculative Mathematician. There are other fpeculative Truths, in Allioiiomy, not reducible to Obfervation , as 
we find in the Mifcellaneous Trails .— And we hereby adveitife the judicious Critics, that we are fenlible or die 
Bi caches of Connexion and Method in our Work, in our promif mm Way of writing it, while the Pre/s was employed; 
which will be all rectified in our fecund Edition: TRUTH (which we have endeavoured tn pieierve through the 
whole) being our principal OB'ECT ! 

Our Royal AJhonotner was not begun on the Plan whereby it is now (inifiied. It was originally deligued to contain 
only a few filar and lunar Tables, for accurately computing the S.un and Moon’s t> ue Places, to vie uith, and make 
Improvement on, the Plan and Method of the celebrated Mayer's Tables. But finding tin-. Accus-aey of Computation 
would not have its Vfe unlefs applied to Navigati-.a, (in ohlt-rviug the Moon' s Place under a clilimit Meridian, lor 
determining the Difference of longitude, at Sea, by the Difference of that Time, and the Time when the Moon has 
the lame cum pined Place at Greemiirh, by our Tables) we laithcr extended our Plan, to me Royul Ajhum/mer and L’avs- 
gntcr. To which we found, that Chronology, and (omc other fublurvicnt SubjeCls being added, Mould render the 
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ff' vb ftill the more ufefui and acceptable to the Pub/ie. But, in this progreffive Augmentation, our Encourigementfrom 
Subfcribers, we aie forty to fay, was not proportionable to our Endeavours to oblige ; and we find but few Encourages? 
of Science in this Kingdom. 

Mr. Emer/on, in hit Preface to his Mechanics , obferves to the following Purpofe. —- That nt> Maecenas, in this Age, 
appears tt patronize and protest Science f. that the Decline of Arts and Science (he thinks) it in a great Meafure-owing to 
the falfe Ambition and extreme Avarice of the fre/ent dge. Where Men (unlike the antient Sons of Science and Encoura- 
gers of Arts and Literature) net being able to lift their Eyes above this Earth, make Nothing fo much their Cart at raking 
tigether the Draft it ajfordt j Jiriving, like toe Mole, >who Jhall die with the mcjl Earth tn hit PoJJeJJion •. (Where 
fome find more Plague to take Care of their Abundance , than others to fupply their natural Wanti.) That 
natural Knowledge findt Nothing hut Contempt j and that Minerva yield .ir to Pluto. That, if the general Dijpofition 
of Mankind had been in all Ages, at in the prefent, he doubts, whether we fouls have hud either a Mil to grind Cornfor our 
Bread; or a Pump to draw ut Water. That, it it a trifling Excufe for Men in exalted Station to plead their Unacquaintance 
with Science j finceLearning, of all Sorts, hat been ever deemed under the Cart and Superintendency of the GREAT: Who 
Ought to protest and encourage Science and iti ProfeJJors, for the Promotion of public Good. That Friend/hip and Gentrqfity 
among the Great an hard to be found . 

Scire voluntomnes, mercedcm folvere nemo. 

Juv. 

And the Reafon the World hat fo few Ariftotles it becaufe there are fo few Alexanders. 

And we have obferved, that invented Hiflorits, corrupt Novels, and other falfe Amufemcnts, find much 
more Encouragement than a Treatrfe on real and ufefui Knowledge. 

But, that we may account to our worthy Subfcribers and Encouragers of Science for the extreme Delay in the Delivery 
of our prerent Work, befides the Time required to feleSt, vary, and new model our feveral Materials, the moll for 
Advantage inour extended Pluto, the Nature of Printing the Work has been fuch, and the Time required to convey 
and correct the Proofs, that, on Account of thefe feveral unexpected Hindrances, it could not be executed and 
delivered fooner. — And we hope that our Subfcribers will excufe us (having lhared in their refpeftive Uneafinefs) 
for thefe unforefeen Occafions of Delay. 

(ts* To prevent all futh Uneafinefs and Difappointmtnt, on all Sides for the future, we have provided fuff dent Means 
if Difpatch, for printing our fecond Edition ; alfo our Supplemental Aftronomer and Navigator, &c. as foon, as futurt 
Subfcribers Jhall be pleafed fuff.ciently to encourage tbofe feparate Works, on the 'Terms propofed in our Palladium for the 
Tear 1761. 


TO the ENCOURAGERS and IMPROVERS of ARTS and SCIENCES. 

Vincit Amor Patrice. - 

Virg. JEd. VI. v. 833. 

WHATE’ER in Egypt, Greece , or Rome was known, 

England can boaft a GENIUS of her own ; 

Who, form’d with PaJJions Science to befriend, 

And vers’d in Artt, Encouragement (hall lend. 

While the left noble Hoop to abjeSi Ways, 

His Works a lading Monument fha.Il raife 1 
His Prindples — as noble as his Blood —. 

Who aCts in private for the public Good — 

Defcended from a loyal Patriot-Race, 

Whom Trufl Hill honours, and no Arts debafe ; 

To State/mtn, Heroes, Geu'rals, allied. 

Their PRINCE's Glory, and the Nation’s Pride ! 

In Fame's imperial Temple highly plac’d. 

And fome with Iaurel'd Honours doubly grac’d — 

O Sons of Science, Merit ftill purfuc. 

And, by Example, keep the Prize in View ; 

Exert your Talents ftill to blefs Mankind, 

And a Reward your Services Ihall find ; 

Though Lofsof facrcdScience is deplor’d. 

That Treafure in a COWPER is reftor’d I 

R. HEATH. 





The NEW abfurd SYSTEM, lately publijhed in Latin, (in the Imp. Magazine , September 17 60) 
for the true SYSTEM of the WORLD. By F. B. 


f |-H, HE true Syftem of the World is not that of Ptolemy, fo much to be admired for its harmonious Epicycles, nor 
_§ that of Copernicus, fo famous for explaining the feveral Phenomena-, nor yet that of Tycho, reprefenting a 
noble, and, as it were, a Gothic, Struflure. Among the Ancients, Ecphantus the Pythagorean, and Heraclides 
of Pontus-i among the Moderns, Origanut, and Lmgomontanus were not unacquainted with this Syftem. But I find none, 
in our Age, but William Comins, an Eng/ijhman, Vicar of UJfenden, in Rutlandjbire, who has writ Something in Favour 
of this Syjitm. Plato, after he had begun to make a Figure in Philofophy, was pleafed with it : I own, indeed, 
that he afterwards altered his Opinion of it, becaufe the true 'theory of this Syftem, as one may guefs, did not occur 
to his Thoughts. The whole Syftem is thus explained on Principles confentaneous both to natural Philofophy and 
Geometry. — ■■ Crede quod babes, et babes. — ■ 

“ 5 The Earth is fituate in the Center of the World, and revolves round its Axis from Weft to Eaft, whereby Light and 
“ Darknefs fucceed each other daily, and the Stars appear to make their daily Revolutions from Eaft to Weft. The Moonri 
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" carried round the Earth from Weft to 
“ Eaft in the Space of one Month. Mer- 
“ cury and Venus revolve by a particular 
“ Motion about the Sun ; the former in a- 
“ bout 3 Months, the latter in about y £ 



Months, and at the fame Time are car¬ 
ried round the Earth, every Tear, with 
the Sun. Mars, Jupiter, and Saturn, 
run through their refpeBive Orbits, (near 
the Center of which the Earth is fixed) 
the firft its z Tears, the fecond, with hit 
Satellites, in iz Tears, and the third, 
or Saturn, with bis, in 30. The fixed 
Stars are at Reft; whence the liarry 
Heaven is called, in facred Writ, the 
Firmament. 

“ The Stations and Retrogradations 
of Venus and Mercury, in the trim 
Syftem of the World, are in the Coper- 
mean Hypothecs ; and in Tychoir Syf¬ 
tem are particularly explained ; but tho 
Stations and Retrogradations, which ap¬ 
pear to the Eye in Mars, Jupiter, and 
Saturn, proceed folely from the Circu¬ 
lation of Light from Weft to Eaft, 
which is greater or left, according as the 
Planet is its Apogeon or Perigeon, or at 
a greater or lefts Diftance from the 
Earth. 

“ The Manner of this Circulation wilt 
dearly appear from the following Ex¬ 
ample. If a Stone fall from the Fir¬ 
mament to the Earth, bffide that Mo¬ 
tion, by which it is precipitately carried 
toward the Earth's Center, it muft, 
necejfari/y, partake of that Motion alfo, 
by which all Things ate carried from 


“ Weft to Eftft, according to the general LAW of the World. What we have faid of the Stone, is to be underftood 
“ likewife of the Globules or Atoms cf Light ; as a/l other Things are carried along from Weft to Eaft, while they pajs 
41 from the lucid Body to the Earth, /hid the nearer the Planet is to the Earth, the left will be the Circulation of LIGHT 
•< from Weft to Eaft, when it readies the Eye. The Circulation of Light toward the Eaft in one Hour, fir Inftance, will 
" be lefs than in two ; whence the Planets appear to move more fwiftly or more llowly, or to Jland if the fame Point of the 
“ Heaven, or to return toward the Weft, though they do really always continue advancing to the Eaft.” 


ON which We QUF.RE. How will the Comets fhift for themfelvea, in their regular Orbits ; or what Center or 
law muft they obey, in their rcfpeflive Motions, to corrcfpond with Obfervation, according to rise above confuted, 
or nbfurdly conceived, Syftem t And how confident this Syllcin with the Harmony of a Multitude of Syftrms, each 
having a fixed Star, or new Sun, for its Center t And how will all the flancts, according to this new Hypothefis, 
defence equal Areas in equal Times, about the Sun, as ohferved in the Captrnican Syftem. 


CONFUTATION 






CONFUTATION of the foregoing SYSTEM. . 

Magna eft Veritas, it prevalcbit. — 

Obfervation i. The Squares of the periodical Times are obferved to be as the Cubes of the mean Diftances from the 
Sun, of all Bodies revolving round the Sun; confidered as the Fountain of Light and Heat, irradiared through the 
whole Copernican Syftem : which unimerfalLaw obferved, is, a: once, deltroyed, if the Earth is conlidercd at Reft. . 
Therefore F. B.'s Syftem is abfurd. 

2. The Times now obferved of the Conjunctions, Oppofttions, and Retrogradat.om of the Planets, are not fuch as 
would be, if they revolved, in Orbits, round the Earth at Reft. 

3. The Bodies of Mercury and Venus in the lower Conjunction with the Sun, are hid behind the Sun’s Body ; and 
in the upper Conjunflion, (in the Cofernican Syilem) are feen to pafs over the Sun’s Body, in Form of a dark round 
Spot, which is impoffible to happen with the Earth at Reft. 

4. Mercury and Venus are obferved to have two Conjunctions with the Sun, bet no Oppofition ; whicli cannot 
happen unlefs thofe Orbits are within the Earth’s Orbit. And therefore cannot happen in F. B.\ uj jinn. 

5. The Earth being at Reft, in the Center of F. S.’s Syftem, will not account for the different Brigbtnefs and apparent 
Diameters of the planetary Bodies. Venus's apparent Diameter, when great eft, is nearly 66'; but when leafi not above 
9' |. Mars' s apparent Diameter, when greateft is about 2t'j but when leaft not above A £ ; which F. B.’s Syftem, 
with the Earth at Reft, will not account for. 

6. The greateft Elongation or Diftance of Mercury from the Sun is about 28 Degrees, and that of Venus about 47 
Degrees, anfwering exaflly to the Copernican Syftem ; but cannot agree with f ■ B.'s Syftem, with the Eaith at Reft. 

7. Mars, Jupiter, and Saturn, have each their Conjunctions and Oppolitions to the San alternate and fucceffime ; 
which cannot happen in F B.’s Syftem. 

8. The Earth being placed in the Center of F. B.’s Syftem, with the Sun and Planets revolving round it, the Planets 
muftthen, like the Comets in the Copernican Syftem, be fcorched with Heat, when near ft to the Sun j and frozen with 
Cold, at their greateft Diftances j contrary to the Harmony of the Copernican Syftem ; proving F. B’s Syftem abfurd. 

* + » Men of Ignorance andOftentation endea vouring to raife Doubts and abfurd Opinion, concerning fettled and demonftrative 
Knowledge, founded on Experiment and Obfervation, are Enemies to Truth, ufeful Science, and the Public, Newtonienfis. 

(td* The Dates of the Eclipfes in the Palladium for 1761, fubfervient to this Work, are all according to New Style, fence 
the Gregorian aEra commenced, October 5, 158*. 

REMARKS on ibt faid SYSTEM. By our ingenious and learned Coneipondent, 
ARGUS BRIAREUS. (See Palladium for 1761, P. 76.) 

C/arius e tenebris deprefta refur git merit as. 

ri- r HE preceding Syilem, according to my View of it, makes a very abfurd and irrational Appearance, more 

| likely to be rejected, than received as Truth, by the Allronomers of this Age. 

The Author whereof would do well to affign a Reafon, why the Earth fiiould be fixed in the Center of the whole 
Syftem, rather than one of the other Planets. To fay that it contains on it more noble «. features. Beings of more exalted 
Faculties and PerfeClions, and therefore is the moft illuftricus of them all, would be a bold Aifertion, and ftrongly 
favouring of a Mind overmuch attached to this little Ball, and its Inhabitants. And yet, if this be not allowed a 

fubllantial Reafon, 1 prefume it will be hard to find another that is fo. - It may be afked, why the Sun fhould 

revolve round the Earth and not rather round one of the other luperior or inferior Planets j feeing he is allowed to be 
the great Source of Light and Heat to all thofe dark Bodies. And alfo, why the Sun be made the Center of the 
Orbits of Venus and Mercury, while the larger and fuperior Planets, Mars, Jupiter, and Saturn, perform their 
Resolutions round an inferior Planet, the Earth, as their Center. Clear, rational Anfwers to thefe ftuefhons may go 
a good Way to remove ObjeClions to this Syftem. If the Anfwer be made, that thefe Things muft neceflarily be fo, to 
agree with the Appearances of the planetary Bodies, it will follow that this Syftem cannot agree with Appearances j 
though the prefent Copernican Syftem fully and clearly folves all thofe Appearances. The Copernica/s or Pythagorean Hy- 
pothefis not only effcClually anfwcrs that End, in agreeing with the moft accurate Obfervations, which the abfurd Syilem 
does not; but is infinitely more fimple, uniform, and harmonious in its ConilruClion, and confequcntly is infinitely 
more worthy the Wifdom and Contrivance of the divine and matchlcfs Architect. 

Burfordiar, Cal. Horn. 1760. ARGUS BRIAREUS. 


EXPLANATION of TERMS. 


A, 

Jih/rmr. A bright Star of the jft Magnitude in Eridanus ; obferved by Dr. Halley at St. Helena, in 1677 1 never 
rifing at Greenwich. 

Achronica! RiJittg and Setting of the Stan. When they rife in the Ealtern Horizon, in the Evening, as the Sun fets; 

and fet in the Weftern Horizon, in the Evening, with the Sun. 

/Eras. Points of Time; whence Chronologcrs begin to compute their Years. Of which Accounts of Time there 
are many Kinds; ns the /Era of Creation ; the Chriftian, Turkifb, fftc. /Era ; fomc more famous titan others. 

Aide harass. 



EXPLANATION of TERMS. 


Aldebaran. An Arabic Name for a fixed Star of the i ft Magnitude, called the Bull’s South Eye. 

Algenib. A Star of the zd Magnitude, in the right Side of Pirfeus. 

Algol. A Star of the 3d Magnitude in the right Side of Perfeus, called Mcdu/as Head. 

Allieth. A Star in the Tail of the great Bear. 

Almanac. A Succeflion of a’l the Week-days, Month-days, and Holydays, correfpondcnt, throughout the Year: No- 
thing without tbofe Requifites being truly and literally an Almanac. Which fixed, and not variable or agronomic 
Computations, areiti chief Properties. 

Alramech . The fame as Arffurus. 

Ampl'tude. An Arch of the Horizon between the Rifing or Setting of the Sun, Moan, or Star, and the Eaft or Weft 
Points, of the fame Name (N. or S.l with their Declination. 

Analemma. A Projection of the Sphere, orthographically, on the Plane of the Meridian, the Eye being at an infinite 
D fiance, placed in a Line perpendicular to the Middle of the faid Plane. 

Analogy. The fame as Proportion. 

Angle of Direction. The Angle made by the Axis of the Moon's Orbit and Axis of the Earth, at the Center of the 
Earth’s D.fk. Of great Ufe in conftru&ing filar Eclipfes. In which Projettion, if 

Sun in 5 ;* jj*’ ^ Earth’s Axis to the -=J Lcft^ the Axis of the Ecliptic. 

Angle of EweSion. The Difference between the mean and true central Equation of the Moon, in the new Aftrancmy, 
the greateft Eve&ion Angle being about i° zoOn Quadrature. Or the Difference between the leaft and true central 
Equation, according to Street’s Computation; the greateft Angle of Evedlion, this Way of computing being about 
zo 27', in Quadrature. 

Angle of RefieSicn The fame as Variation Equation of the Moon ; being greateft in Octants of the Moon from the 
Sun, or 37' 33", according to Street's Aftronomy. 

Anomaly. A Planet’s angular Diftance from the Aphelion Point, or fartheft Diftance from the Sun. 

Anfes or Anfat. The Ring of Saturn ; appearing like Handles to the Body of the Planet. 

Antares. A fixed Star of the 1 ft Magnitude, or the Scorpions Hear t. 

Antecedentia. According to a preceding or contrary Order of Signs •, the fame as Retrogradation. 

Apfis, otApfides. The Extreme, or Extremes of an Orbit’s Tranfverfe Diameter. Signifying alfo the Apogeon and 
Perigeon, of the Moon’s Orbit. 

Argument of Latitude. The Diftance of the Moon from the North or afeending Node, in Degrees, £sV. by which 
the Moon’s Latitude is determined. 

AfcenfionalDifference. The Difference between the right and oblique Afcenfion or Defcenfion ,• or the Time the Sun 
rifes and Jets before and after Six. 

Afcessdeni. The rifing Point of the Ecliptic. 

Azimuths, Vertical Circles palling through the Zenith and Nadir : Which Terms fee. 

B. 

Babylon. A famous and antient City in Egypt. It flood upon a Square of 120 Furlongs long, of 13 Miles each 
Way. Circumference 480 Furlongs, or 60 Miles. 

{ 587? p C Thiel "I In the Walls were too Gates, 25 on each Side, with 23 Streets each Way, 
13 30 f l Nigh > crofting one another at right Angles ; making 676 Squares, each of which was 

480 Furlongs RoundJ ey- Furlongs, on the Side, and zf Miles round. 

In the Middle over Euphrates, was a Bridge 220 Yards long and 10 broad. The Temple of Belas was a Furlong 
Square, confiding of 8 Towers, one above another, each 75 Feet high. King Nebuchadnezzar enlarged it to z Furlongs 
on each Side, making a Mile he enlarged it round. The old Palace was 4 Miles in Circumference ; the new 8 Miles. 
The Hanging Gardens, 400 Feet Square, by feveral FerraJJes, one above another, till the higheft became 330 Feet. 
The Ajcrnt was from ’ Terrafs to Ttrrafi, by Stairs of 10 Feet wide, built by Arches upon Arches, and a IVatl 2 ?■ 
Feet thick. This wonderful City like the famous and antient City of Troy, is vanifhed out of the World, where 
fo many great Things were once tranfafled 1 And as magnificent Cities and Empires fucceflively vanilh in Obli¬ 
vion ; lo fhall Syjtems of the catlejUni Bodies, and all their Inhabitants, pafs away, like Shabefpear'a bafelefs Fablick 
of a Vfion, leaving not a Wreck behind 1 

C. 

Calendar. The fame with Almanac : Which fee. 

Center of the Equunt. The fame as the upper Focus of an Ellipfis, round which the Planets uniformly move. 
Conjunltion true. When the Centers of two Planets (as of the SUN and MOON) are feen conjoined in a tight Line, 
from the Earth's Center. ° 

Cos,junction apparent os ‘uifible. When two Planets are feen conjoined in a right Line from the Earth’s Surface. 
Conjcqueutia. According to a following Order of Signs. 

Copernicus Nicholas. A Native of Thotn, ill Polijh PruJJiu, born in 1473, and died in 1343. A great Aftronomer and 
^ Reviver of the Pythagorean Syftem. 

CoftnicalRifing and Setting of Stan. Rifing in the Morning with the Sun, and Setting as the Sun rifes. 

Cycle of the Moon. A Revolution of 19 Years, after which Time the mean Lusiatious return on the fame Month- 
days. The Number of this Cycle is the Golden Number. 

Cycle of Indillion. A Revolution of 13 Years, fubfiituted in the Room of the Creel Olympiads ; denoting the Year the 
Tribute was to be paid to Confiantine the Great; eftablifiicd 312 fincc Chrift, on September 24. 

D. 



EXPLANATION of TERMS. 


Day Artificial. Day of the Sun's Light, from Sun-rifing toSun-fetting : Being the DilUnAion of Dayi according to 
Cuftom, which is the greateft Authority in the proper Ufe of Word*. 

Day Natural Day of the Year, or 24 Hours. The Tims of an apparent Revolution of the Sun, from any Hour Circle 
to the fame. 

Defcendtnt. Setting Point of the Ecliptic. 

Digit. The twelfth Part of the Sun's Diameter, in folar Eclipfcs. In lunar Ecllpfes, the Moon's Digits eclipfed may 
be 23 i all above 12 Digits ihewing how much the Earth’s Shadow more than covers the Moon’s neareft Edge to 
the Middle of that Shadow, or Eciipfe. 

Direct. A Planet’s Motion is direA, moving according to the following Order of Signs; as from Aries to Taurus. 

Dijk of the Sun and Moon. Their round flat Faces, as they appear at a Diftance. 

Dijk if the Earth. Her Face, as feen from the Sun or Moon ; or from other Planets j being equal to the Digerer.ee 
between the Sun and Moon’s horizontal Parallax. 

B. 

Earth. The Globe we inhabit; carried round its Orbit, called the Ecliptic, in 36; D. ;H, 48 M. 55 S. but to the 
fame fixed Star in 365 D. 6 H. 9 M. 24 S. keeping its Axis always parallel to itfelf. Whofe fwift Rotation 
caufes its Figure to be flatted next its Poles, and fwelled out about its Equator. Its equatorial exceeds its folar Dia¬ 
meter by about 63 Miles; Sir Ijaac Newton having proved the equatorial to the polar Diameter in the Ratio of 698 
to 692.— Whence, according to Norwood's, Mealure of the Miles in a Degree of a great Circle, the Earth’s 
Circumference 25035.83"! 

Diameter 7969.15 pEngUJh Miles. 

Height of the Atmojpbcre 47.11 J 

Eccentricity. The Diftance from the Center to the Focus of a Planet’s Orbit. 

Elongation. A Planet’s fartheft angular Diftance from the Sun, as feen from the Earth. Mercury* s Elongation is never 
more than 2S 0 2t 7 8", nor lefs than 17° 35'42". Venus’s never more than 47® 38' 35", nor lefs than 44° 56' 14*. 

Emerfion. When a Planet, or Satellite, eclipfed, begins to r ecover its Light. 

EpaCl. The Difference between the folar and lunar Year, of 36> d > h 49 m and 354 d 8 h 49 m , or to' 1 21 h o m ; being 
reckoned r 1 whole Days, the Days of the Month fooner the Moon changes in the following than in a former Year. 

Ephemeris. A yearly and daily Account of the Places of the cadefiia! Bodies. 

Equation. The Difference between one Quantity and another to which it is to be equated. As tha Difference between 
the Planet's mean and true Places, Anomalies, &V. or Equation of mean to apparent folar Time. 

Eridanus. A Southern Conftellation, or the River. 

F. 

Fomabaut. A Star of the firft Magnitude in the Mouth of the Southern Fiji. 

G. ' 

Golden Number. The Number of the Moon’s Cycle. 

H. 

Heliacal Fifing. When a Star recovers from the Sun’s Light to the Wefiward, fo as to be feen again in the Morning 
before the Sun. 

Heliacal Setting. When a Star firft becomes invifible, by the Sun’s near Approach. The Moon being large, caD be 
feen 17 0 from the Sun, when the other Planets cannot be feen till they are near 30°diflant from him. 

Heliocentric Place. The Place of a Planet as feen from the Sun; from whence all the Planets appear to move direA, 
according to following Order of Signs; and the heliocentric Latitude is the fame with the Inclination of the Planet’s 
Orbit with the Ecliptic. 

Horizon. The great Circle of the Heavens, bounding our Sight; dividing the upper from the lower Hemifphere. 
It is diftinguiihed into fenfible, as what we fee from the Earth’s Surface ; and rational Horizon, as what it would 
truly appear, if we beheld it from the Earth’6 Center. 

Hour Circles. The fame as Meridians; or great Circles cutting the cqutnoAial right Angles, at any Hour of the 
Day or Night. 

Hypothefss. A Syftem, Theory, or ConjeAurc, to explain Appearances by ; which is the more confident with Truth 
and Reality, the more it corrcfponds, in general, with Obfervation. 


Jewi/h Hours, otherwife called Planetary Hours. The twelfth Part of the Day (of the Sun’s Light) from Sun Rifing to 
Setting ; and the twelfth Part of the Night, from Setting to Rifing of the Sun ; Being the antient Jtwijh Account 
of Time. 

illuminative Month. The Space of Time the Moon is vifiblc from ConjunfUon to ConjunAion. 

Immerfton- When a Planet or Satellite firft begins to be eclipfed. 

■ Jupiter . Marked If. One of the primary Planets, next to the highcft.or Saturn. He moves round the Sun in i 1 Yrs. 
313 D. 5 H. 35 M. 4 S. inclination of his Orbit, 1“ zo\ Diurnal Motion, 4' 59". The Law of his Motion 
about the Sun is fuch, that the Square of his periodical Revolution is as the Cube of his mean Diftance from the Sun, 
compared with that immutable Law, obferved in the Motion of the Reft ol the Planets; firft difeovered by Kepler, 
and fince dernonftrated by Sir IJaac Nenvton. Mr, Flamftead and Dr. Halley obferved that Jupiter moved too flow by 
the Tables, which were corrcAed accordingly. 



EXPLANATION of TERMS. 


K. 

Kepler, John. Of IVittemberg, in Germany, flouriihed in 1620 ; he was Mathematician and Aftronomer to threa 
Emperors ; and was the firft who difcovered the elliptical Orbits of the Planets, and that their periodical Times were 
as the.C'irirj of the Diftances from the Sun. And explained the general Phamomena of folar Eclipfes. In the Year 
1618 he publifhed his Epitome, intitled Aftronomiee Copernicana: Ephemerides de Harmania Mundi, My/lerium Cojmt- 
graphium: Likewife, De Motibus Stellar Mart is, and other Pieces of Aftronomy. 


Latitude of a Star or Planet. The Diflance of either from the Ecliptic ; meafured on the Arch of a Circle of Latitude, 
palling through the Center of either, and the Poles of the Ecliptic. 

Li brat ion of the Moon. 1. In Longitude, being a Motion arifiug from the Plane of that Meridian of the Moon in 
general, nearly turned towards us; not dire&cd towards the Earth ; but towards the other Focus of the Moon’s 
elliptic Orbit ; whereby to an Eye at the Earth flie appears to librate to and fro. 2. In Latitude ariling from her 
Axis not being perpendicular, but inclined to the Plane of her Orbit, whereby fometimes one of her Poles and 
fometimes the other dips a little towards the Earth. 3. A Libration, whereby one Part of the Moon is not really 
turned towards the Earth as in the former Manner ; but another is illuminated by the Sun. For her Axis being 
nearly perpendicular to the Plane of the Ecliptic, when Ihe is at her greateft Southern Limit of the Parts adjacent 
to her North Pole, will he illuminated by the Sun, while the contrary ,or South Pqle, will b« involved in Oarknefs.— 
Thefe Librations are completed in her fynodical Month. See Newton’s Principia. 

Limits of Eclipfes. Sun or Moon’s Didances from the Node at new or full Moon, within which Diltances all folar or 
lunar Eclipfes mull happen. 

Fr. Node. Lat.Moon. Greater than which Diftances from the Node, or Latitude of the 
.. 5 Mo°n? 120 a' c" C 1° 2'it"? Moon, no Eciipfe of the Moon or Sun can happen, at nearell 

Greatefl Limit | Sun £, 8 20 4 1 1 34 ,4 £ Diftances of the Sun and Moon from the Earth. 

Fr. Node. Lat Moon. Greater than which Diftances from the Node, or Latitude of the 
T . , . JMoen? to 10 13 Co 53 2 ? Moon, noEdipfeof the Moon or Sun can happen, at farthell 

“■* ASun 5 16 35 1 1 1 25 30 5 Diftances of the Sun and Moon from the Earth. 


Mars. Marked $, One of the primary Planets ; moving round the Sun, in an Orbit between the Earth and Jupiter, in 
I Yr. 32-1D. 22 H. 18 M. 18S. His diurnalMotion, 31'27". The Inclination of his Orbit to the Ecliptic, i° 
5 z' i being 15 Times lefs than our Earth. His Colour is ruddy like that of the Star Aldebaran ; and is retrograde 

Medium Cali. The Degree or Point of the Ecliptic on the Meridian at any Time of the Day. 

Mercury. Marked if. One of the primary Planets ; moving through his Orb next the Sun, in 87 D. 23 H. 14 M.' 
34 S. His mean heliocentric diurnal Motion 4 0 $' 32". The Inclination of his Orbit with the Ecliptic, 6° 59' ; 
being never more elongated from the Sun than 28° 21' 28 // , and therefore feldom feen. — He appears retrograde 
4 or 5 Times every Year; and is 27 Times lefs than our Earth. 

Meridional Parts. Tables fitted for the Ufe of Navigation, from a Projection of the Earth’s Surface, where the Me¬ 
ridians increafe as the Parallels of Latitude decreafe. For as all the Parallels end in a Point at the Pole, fo the Pa¬ 
rallel Meridians, being infinitely continued, never meet. 

Micrometer. An Inllrument invented by Mr. Toounly, fined to a Telefcope, for taking the Diameters of the Planets. 

Month, lunar or periodical The Time the Moon is going through her Orbit, 27^ 7 h 43 m . 

■ — ■■ Synodical. _ From her Conjunction to the next Conjunftion with the Sun, in 2g d 12 h 44®. 

—■ 1 ■ 1,1 ■ Solar. Time of the Sun going through one of the Signs in the Ecliptic about 30I Days, but allof different 
Length. 

— — — <f tnuenty eight Days. Nearly equal to the periodical Month. 

- of the Calendar. More or lefs Days as in the Calendar. 

Moon. Marked 1 ), a fecondary Planet ; moving round the Earth, to the fame fixed Star, in 27 D. 7H. 43 M. 5 S; 
but returns notin Conjunction with the Sun, till 29 D. 12 H. 44 M. 3 S. £ 5 V. While the Earth moves round the 
Sun in 365 D. 5 H. 48 M. 55 S. Her Orbit interfe&s the Ecliptic in two oppofitc Points, called Nodes.. She is 
50 Times lefs than our Earth. 

Moon's Inclination of her Orbit with the Ecliptic. 4® ;9 / 3s" in Conjunction and Oppofition, 

5 1 7 20 in Quadrature with the Sun. 


Nadir. The Point of the Heavens under the Earth ; diametrically oppofite to the Zenith above it. 

Nodes. The Points where the feveral Orbits of the Planets intcrfe£l the Earth's Orbit, or Ecliptic; having a flow 
P ro grrffive Motion, as well as the Aphelion Points. 

Nonagrf mat Degree. The 90th Degree or higheft Point of the Ecliptic at any Time of the Day or Night ; whofe Al¬ 
titude is always equal to the Angle that the Ecliptic makes with the Horizon; which is alio equal ta the Diftancc 
between the Pole of the Ecliptic and Vertex or Zenith of the Place. 

Nychthemeron. A natural Day in the Planets 1 including a Day of Light, and Night, where the Sun fets in a diurnal 
-Revolution of the Planet; being with us 24 Hours. 


0/1/17"* Afcenfion. The Degree and Minute of the Equinoctial, rifing with the Sun, Moon, or Planets, in an oblique Sphere. 
Oblique Defceufton. The Degree and Minute of theEquinotlial, fettingwith the Sun, Moon, or Planets, in nn oblique Snhcre. 



EXPLANATION of TERMS. 


Occupation. The Time that a Star or Planet is hid from' os; when eclipfed by the Intcrpofition of the Body of the 
Moon, or fome other Planet, betwixt it and oar Sight. 

Orthographic Projedtion of the Sphere. Drawing the Superficies of a Sphere on a Plane, cutting it in the Middle, the 
Bye being placed at an infinite Diftance vertical to one of the Hemifpheres ; in which all the Hour Circlet become 
Ellipfes: The fame with Anakmma. ^ 

Parallax. The Difference between the true Place of a Planet, as feen from the Earth’s Center, and its apparent Place 
as feen from the Earth’s Surface 

Parallax in the annual Orbit. The Angle the Earth would appear under to the Eye, at each Planet, to be elongated 
from the Sun ; being greateft and lead at extreme Pofitions. 

Path of the Vertex. A Circle defcribed by any Point of the Earth’s Surface, by the Rotation about its Axis. This Point 
is confidered as vertical to the Earth’s Center; being the fame with Vertex or Zenith. The Semidiameter of the Path 
of the Vertex is equal to that of the Complement of Latitude of the Place defcribing it. 

Penumbra. A faint Shadow, or outmoft Edge of the dark Shadow of the Earth, in an Eclipfe of the Moon : It being 
difficult to determine where the dark Shadow begins, and where the Light ends, in (filar) Eclipfes of the Earth, 
by the Moon’s Shadow. The Penumbra’s Semidiameter is equal to the Sum of the apparent Semidiameters of the 
Sun and Moon. For if, at any Time of the true Conjunction of the Sun and Moon, none of the Penumbra falls within 
the Earth’s Dilk, the Sun will then be no where feen eclipfed. 

' Perigeon. A Planet’s neareft Dillance to the Earth. When the Moon’s mean Anomaly is 6 Signs ffie is then in Peri- 
geon, and her diurnal Motion about 15 0 . This Point is oppofite to the Apogeon, both at the Extremes of the 
tranfverfe Diameter of her elliptic Orbit. 

Perihelion.- A Planet’s reared Dillance to the Sun ; the heliocentric Motion being here the fi-.vi/tefi, with 6 Signs 
Planet’s mean Anomaly. 

Place of the Sun or Planet. The fame with Longitude; 

Place true and apparent. As feen from the Earth’s Center and Surface, refpefti vely. 

Poetical Rifing and Setting of Start. Achronical , cofmicai, and heliacal, before defcribed. 

Precejfion of the Equinoxes. The fixed are immoveable j the Earth travels round the Sun in its annual Or hi:, 
with its Axis carried 66° ji 1 30", inclined to the Plane of the Ecliptic : And by the Earth’s diurnal Motion Eaft, 
round its Axis, in 24 Hours, the EquinoClial Points are moved contrary at about 50 // yearly ; whereby the fixed Stars 
are made to go forward in a following Order of Signs, yearly, as much. 

PrcjeSion of the Sphere. A geometrical Delineation of the Circles of the Sphere, or any affigned Part, on the Plane 
of any great Circle, as on the Horizon, Meridian, Equinodlial, Ecliptic, Colures, or on the Tropics, Sec. being either 
ftereographic, fuppofing the Eye 90 0 diftant from, and perpendicular to the Place of Projeflion j or orthographic, 
the Eye being at an infinite Diftance, in the Center of Projeflion. 

Ptolomy. Claudius Ptolomeus. A Native of Pelufium, a City of Africa, in Egypt ; who flourilhed 135 Years after 
thrift and was Author of the Syfiem known by that Name. 

Radius. The Semidiameter of a Circle. A mean Proportional between the Tangent and Cotangent of any Arch. 

A mean Proportional between Sine and Secant Complement of any Arch. 

Ratio. The particular Relation, or Habitude, of two Numbers. The Similitude of Ratios fignifics Proportion, or 
Analogy. 

Simple, duplicate, triplicate , quadruplicate, (Ac. Ratio. Is the Angle, fquare, cube, 4th Power, (Ac. of two Quantities. 

Subduplicate, Subtriplicate, (1fc. Ratio. The fquare, cube Root, (Ac. of two Quantities, (Ac. 

Thefifquiplicate Ratio. Is the one and £ or £ Power, confequcnlly fubfefquipticate Ratio, the -J- Root, and the fubquin- 
tuplicate Ratio, the J Root, of any two Quantities; and fo of the Reft. Leadbctter, in his Aftronomy, has 
mifreprefented what a Ratio is, in every Cafe and Circumflance; giving a wrong Idea thereof, 
to b the Ample. "1 a x to b* the fubduplicatc. "j 

I a 1 to h 1 the duplicate. I « 7 to L r the fubtriplicate. 

Patios, ■i a 3 to b 3 the triplicate. )■ a x to b £ the fefquiplicate. > Ratios. 

I a* to b* the biquadratc. | a' to b 3 the fubfcfquiplicatc. | 

J a 3 to b 3 the fubquintuplicate, (Ac J 

Recefiion of the Equinoxes. Going back of the Equinoflial Points, about 50" in each Year; caufed by the Earth’s 
fpheroidal Figure, in its diurnal Motion. 

Reduction of the Orbit to the Ecliptic Place. The Angle between the Axis of the Ecliptic and Axis of the Planet's Orbil ; 
being equal to the Ecliptic's Arch between the two Axes. 

Refiedtiun. The Pole's Diftance from the Horizon of the Diflt. — The fame as the Sun’s Declination. 

Refraction. Produced by the Atmofphere, making a Star appear more elevated than it really is. 

Retrogradation. Going back, in a contrary Order of Signs: as the Moon’s North Node moves retrograde upon the 
whole of its Motions. 

Right Afienfion. The Degrees of the Equinoctial , reckoned from the Beginning of Aries, coining to the Meridian with 
a Star or I’Junet; or to any Haur Ciiclc, at right Angles with the Equinoctial. 

IS- 



EXPLANATION of TERMS. 


s. 

Saves, Chaldean. Of 18 Yrs. i i J 7* 43% when 4 Leap-Years intervene — but only 18 Yrs. io d 43™ when 5 Leap- 
Years intervene. — The fame as Pitman Period. 

Satellites. Secondary Planets, revolving round their refpettive Primaries, as the Moon round the Earth ; the Satel¬ 
lites of fupiter and Saturn round thofe Bodies. 

Saturn. Marked Tj, One of the primary Planets ; the higheft in all our Syilem ; moving round the Sun in 29 Yrs. 158 D. 

13 H. 14 M. 4 S. His diurnal Motion 2 7 . Inclination of his Orbit z° 33'. He is retrograde once every Year. 
Scenographic Projection. The fame as Perfpeflive. 

Sidereal Day. The Time between any fixed Star departing from, to its Return to, the fame Meridian j being 23 h 
56"* 4’ 6 th , Parts of a mean folar Day. 

Sidereal Tear. The Time of the Sun going from a fixed Star to his Return to the fame, 36 5 d 6 h g m 24*. (Ac. 

Solar Tear. The Time of the S on’s going from, to his Return to, the fame Point of the Ecliptic; called alfo tropical 
Tear, of about 363 d 5 1 '48°'55 s . 

Street's Computation. 1. Having found the Moon's mean Anomaly, Apogee, and Node; you find the eccentric 
Equation anfwering to her mean Anomaly, which being added to, or fubtratted from, the faid Anomaly, 
according to its Title, you have thence the 1. equated Anomaly of the Moon ; to which adding the Moon’s Apo¬ 
gee, you have t. equated Place of the Moon. 

2. From the ill equated Place of the Moon take the Sun’s true Place, and the Refidue is the Diftance of the Moon 
from the Sun, by which you may take out the Equation of Variation (as at P.74, according to Horrox) which 
added to or /obtruded from the I ft equated Anomaly (before found) will give the 2. equated Anomaly of the Moon. 

3. The /y nodi cal Anomaly being found, as under that Term, take its Half, if lefs than 6 Signs, but the Half of 
its Supplement to 12 Signs, if above 6 Signs. 

4. To the Logarithm 3.640432, of the Diameter of the Circle of Evedion, add the Log. Sine of the Moon from 
the Sun (before foundJ which Sum, rejetting Log. of Radius, will be the Log. of the Chord of Evettion. This 
Logatithm to be taken from the Logarithm of the Moon’s Diftance from the Earth (foundin aTtible) adding the 
Logarithm of Radius to the Remainder, will be the 'Tangent of an Arch, ftom which rejett 450. 

Now, fay, As Radius to the Tangent of this Remainder, in Degrees, fo the Tangent of half the fynodical Anomaly, or 
Tangent of Half its Supplement to 1 2 s , (before found) to the Tangent of an Arch, whofe Difference from that Half will 
he the Eveftion-Equation to be added or fubtraded according as the whole fynodical Anomaly is more or lefs than 6 Signs. 
— With which Eveditm-Equation you muft con nett the Variation, or Re/ledion, according to its Sign, (before 
found) for an Equation ; which being connetted with the Moon's Place 1. equated, will give her Orbit-Place ; 
which is reduced to her Ecliptic Place, by the Reduttion-Equation, found as ufual. 

The true Place of the Node (2. equated) being taken from the Moon’s Orbit-Place, the Remainder will be the 
Argument of Latitude. 

By the Diftance of the Moon from the Sun, you find the Excefs of the greateft Latitude above the prefent Latitude; 

5. To find the prefent Latitude. — As Radius to the Sine of the Argument of Latitude, fo is the Sine of the greateft 
Latitude, to the Sine of the prefent Latitude. 

To find the Reduttion. — As Radius to Ctfir.e of the greateft Latitude, fo is Tangent of the Argument of Latitude to 
Tangent of an Angle, whofe Difference from the former is the Redudion. 

*„* Leadbetter, in his Aftronomy, has ufed Street’s Logaiithins of the Diftance of the Moon from her Earth, 
accoiding to her mean Anomaly, as he has alfo ufed Street's Diameter of the Circle of Evettion, and alfo Variation 
Equation, yet has deviated from this Computation, in ufing Newton’s central Equation to the greateft Eccentricity, 
inltead of Street's Eccentric ; the Maximum of the latter being 5 0 \> 43" and of the former but 4° 57' ; being 

ft 47" different. Leadbetter' s Logarithm of the Chord of Evettion computed to every Degree of the Moon a Sun 
laves no Labour; being more difficult and lefs certain to proportion the Logarithm of the Chord of Evettion to 
the odd Minutes and Seconds of Moon a Sun, then to gain that Logarithm by adding the Logarithm Sine of Moon 
d Sun to the given Logarithm of the Diameter of Evettion Circle, viz. 3.640432. 

Sun. The Globe of Fire placed in the Center of our Syftem, revolving round its Axis in 2? -J- Days; and giving 
Light and Heat to the whole. h 5 1 1 b 

Symbols. ' (crofs a trigon.Fig.) given. X Multiplication, d Square Root. T. Tangent. -.'Therefore, 

O Required. —j- Divifion. S. Sine. C ot. Cotangent art*. : 'To. 

R. Radius. — Equal, Cof. Cofine Or S’. 0 Degrees, :: So is. 

+ More. dug/e. Sec. Secant. ’ Minute. A Triangle. 

— Efs. jingles. Co fee.Cq/ec ant or ft. "Second. Third,(s'e. □ Square. 

Synodical Anomaly. From Syzygies to Quadratures is the Moon from Sun lefs than 3 or 9 Signs added to the Moon’s 
mean Anomaly 2. equated, by her Eccentricity and Variation. —From the Quadratures to the Syxygies is the Moon 
from the Sun more than 3 or 9 Signs J'ubts-aded from the Moon’s mean Anomaly 2. equated, as before. This is 
according to Street’s Lunar Theory ; who determines the Moon’s true Place, from her mean Place, at any Time, by 
Means of 3 Equations. The firft of her Center, for the greateft Eccentricity (called the eccentric F.quaiion) the 
Evedion-Equation correspondent to the Difference of prefent Eccentricity from the greateft (making together the 
whole central Lquntion) and the third, the Variation-Equation (otherwife called the Refiettion) ufed before to 
equate the 1. equated Anomaly. Which three Equations give the Moon’s Place fometimes very near the Ob- 
fervation. However this Method of Computation feems to want Improvement, in a new Circle of Evedion, . 
new eccentric Equation, and new Variation. 




EXPLANATION of TERMS. 

Syaygiet. The Conjunflion or Oppofition of the Sun and Moon. 

T. 

Timt of Incidence. The Time from the Beginning to the Middle of an Eclipfe. In the Moon's Eclipfe it is eqnal to 
Half the Time of Duration. ■ 

‘ Time of Repletion. The Time from the Middle to the End of a folar Eclipfe. 

Tranftt. The Palling of one Planet by, or over, another. 

V. 

ViSlor. A Line drawn from any Planet moving round the Sun, or Focus of its Orbit, defcribing equal Areas in equal 

Vonus. Marked ?, One of the primary Planets ; the brighteft of all. When fhe is Weft, at her greateft Elongation from 
the Sun, ihe fometimes fhines extremely bright. She has her fncreafe and Decreafe of Light from the Sun, like 
the Moon 5 and moves in an Orb, between the Earth and Mercury, round the Sun in 224 D. 16 H. 49 M. 24 S. 
and^is never farther from the Sun than 47“ 38' 35 # . She has th deaf Eccentricity, but greateft geocentric Latitude. 
— For being in ™, retrograde, her Latitude is above 8° N. and being in retrograde, Ihe has about 9 0 Latitude 
S. In every 8 Years Ihe is feen in the fameP/ace of the Heavens. 

Vortex. A Syftem of Particles of Matter, according to the Cartejian Philofophy, rapidly moving round like a Whirl¬ 
pool ; by which the French Mathemat cians endeavoured to lolve the Motions of the coeleftial Bodies : But being 
proved abfurd, and contrary to Experience, by Sir lfaac Newton, it was exploded. 

X. 

Xiphias. The Sword-Filh ; a Southern Conjlellation. 

Y. 

Tear. The Time of the Earth’s Revolution through the Ecliptic, in 365 D. 5 H. 48 M. 55 S. called tropical Year, 
or its Return to the fame fixed Stir, in 363 D. 6H. 9 M. 24 S. called fidereal Year. 

Z. 

Zenith. The Point of the Heavens direfUy over our Heads, otherwife called the Vertex j diametrically oppofite to the 
Nadir. 

Zodiac. A Zone or Girdle furroanding the Heavens, crofting the EquinoHial, in Aries and Libra, at an Angle 
of 23® 28' 30", equal to the Sun’s greateft Declination. The Middle of which Zodiac is the Ecliptic. The 
Breadth of the Zodiac is 18° 30'; taking in the Latitude of all the Planets. It is equally divided into 12 Parts, 
called Signs, denominated Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittary, Capricorn, Aquarius, 
and Pifces-, being Conjiellations of thofe Names in the Zodiac. 

All the foregoing Circles and Properties of the Earth and Heavens, are beft feen on Mr. Coler new improved terre fil ial 
andcaelejlial Globes, (which no Allronomer lhould be without) fold at his Houfe in Fleetftreet, London, being Succejor 
to the eminent Mr. Wright, Mathematical Infrument Maker to his late Majefty. Where likewife may be had all Sorts ^Ma¬ 
thematical Inftruments , Optical Glades, isle, according to the mod correfl and neweft Improvements. 


DEFINITIONS of Q_U A N T I T Y. 

Def. I. Whatever Being, or Objeil, confifts of Parts, and is capable of being augmented or diminiihed, is called 
Quantity. 

Corollary 1. Hence there is Quantity of Extenfon, Number, Weight, Meafure, Motion, Time, Sec. taken more or left, 
heavier or lighter, longer orJhorter, fusifter orflower, & c. relative to the fame Kind: great and fmall being but comparative 
Terms for Things of the fame Kind. 

2. And at the principal Property of Quantity is in its being capable of more or lefs, therefore Quantities may be added to, 
fubtrafled from, amt multiplied by, one another, or divided into the Parts they contain, 

Def II. All Quantities have their Parts united or feparated. 

Def. III. Quantity having its Parts feparated is called Multitude, or Number, being the Subjeft of Arithmetic. 

Def. IV. Quantity having its Parts united is called Magnitude, being the Subjefl of Geomutrv. 

Def.V. The mutual Relation of two Quantities of the fame Kind compared together, is called a Ratio ; and the 
Similitude of Ratios of Quantities is called Proportion. 

Def. VI. The Knowledge of the Comparifone, Properties, and Relations of Qpsantities (Ratios nnd Similitude 
of Ratios) is the Subjefl ol Mathematics; including Fluxions, Algebra, Arithmetic, and all fubordinate Methods 
•f Computation. 

Corol. 1. Hence, a Part of Quantity is only confidtred in Relation to tht whole, and may be taktn as an indivifible Com¬ 
ponent of it, or for that whofe farther Divifibility it not confidtred. 

2. Unit Jignifici any Quantity, confidtred as indivifible. 

3 . Number is a Name of Quantity confifting of a Collection or Sum of Units, whether confidtred at Parts of a whole, or 
of feveral whole Quantities together. 

4. Integer is a Nameof Quantity confidtred at confifiiug of whole Unit!. 

5, Fraftion is a Name of Quantity confidtrtdat conjifiiug of Parts of an Unit, or whole Quantity. 



Comt Ancient Observation* of Solar and Lunar ECLIPSES compand with tit Computation from the Tables in tit 
Royal Aftronomer, torrefied by the new Table of Acceleration, atP: 374. According to D. C. 


I. A Eclipfe of the Son, June 16, Anno Chr. 364. According to 

A Mr. Dun,borne. (See Ph. Tran fad. Vol. XLVI. P. 168.) at app.T. 
Under the Meridian of Greenwich the Moon was in Confeq. with the Sun . . 

The Sun’s Ecliptic Longitude by the Tables was then . . . 
Therefore the Moon’s true Ecliptic Longitude was . . . 

But by the Tables thus carre&ed . . . 



o* o°39'4i* 

n *5 9 49 
n 25 49 30 I Error —• 
11 25 45 54 I 3' 36" 


2. A partial folar Eclipfe, December 12, Anno Chr. 977, at 
Under the fame Meridian the Moon was in Anteced. to the Sun 
The Sun’s Ecliptic Longitude by the Table, being then 
The Moon’s Ecliptic Longitude obferved was 
But by the Tabic1 was 


1 30* App. Time. 

43'39" 

8 53 

2c 14 I Error ■+• 
zl .2 | o' S 8" 


3. Another partial Eclipfe of the Sun, on June 8, Anno Chr. 978, at 
Under the fame Meridian the Moon was in Confequentia 
The Sun’s Longitude by the Tables was then 
The Moon’s obferved Ecliptic Longitude was therefore 
By the Tables was 

N. B. The firil of thefe was obferved at Alexandria, in Egypt, by Theon. 
the lame as are quoted by Mayer in the Prolegomena to his Tables. 


+ z 9 ' 

xi 21 S3 


A 


n 22 22 4 
n 22 22 34 
The two laft 


pp. Time. 

I Error + 

I o' 30" 

at Grand Cairo ; and are 


The antient Allronomers were fo negligent in their Obferwations, that hardly any can be depended on, as Dun - 
tborne remarks, for eft.iblilhing the Certainty, much lefs the Quantity of the Moon’s Acceleration, at different Times, 
And yet there are a few attended with fuch lucky Circumjiances, that they ferve, as he obferves, not only to ellablifh 
the Hypothefs, but to fettle the Quantity of the Acceleration of the Moon. I lhall therefore add thefe, as they lie in 
Dunthorne'% Letter to Mr. Mafia, and compare the Computations from the torrefied Tables with them. 


1. The firil is faid by Hipparchus, to have been obferved at Babylon, in 
the 366th Year of Nabonaffar, the Night between the 26th and 27th Days 
of Thoth i when a fmall Part of the Moon’s Dijk was eclipfedfrom the North- 
EaJl, Half an Hour before the End of the Night, and the Moon fet eclipfed. 
This was in the Year before Chrift 383, (falfely printed 313) December 22. 
The Sun rofe then at 7 1 ' 12 m j and as the Moon then had South Latitude, her 
Setting muft have been fomething fooner. 


Computation. 
Beg. 7hjjm 
Midd.7 58 0 


2. It is alfo faid, by Hipparchus, to be obferved in the 54th Year of the! 
fecond Callipic Period, at Alexandria , the 16th Day of Miffon ; when, he| 
fays, the Moon began to be eclipfed Half an Hour before her Rifing, and wa 
wholly clear again in the Middle of the third Hour of the Night. Thi 
was in the Year before Chrift 201, September 22. The Sun fet about 7' 
after fix ; and the Moon being in Anteced. with N. Latitude, her true Rifing 
had been fomewhat fooner i but the Deprefiion by Parallax, over and above! 11 
Refraction, brings the Times to a near Equality. ' 


Computation, ~i Thefe Times correfpond as 
leg. <•> 34m 42 s [near as can he cxpefhd, and 
ind 8 42 o {being not u Centuries after the 
.tig. Bel. 9° o' J former : the Error of that may 
I partly arife from the computed Duration being too 
fmall, partly from the afumtd Longitude of Baby- 


3. The moil antient Eclipfe recorded, is related by Ptolemy, to have been 
obferved at Babylon, the firil Year of Mardokempad, in the Night, between 
the 29th and 30th Days of Thoth, in which the Moon began to be eclipfed, 
when one Hour after her Rifing was fully palled. This Eclipfe was in the 
Year before Cbrifi 721, on March 19. The apparent Rifing of the Moon 
was at 5 h 46 111 . The Sun-Setting at f 48 1 ". 



*•* In regard to the Acceleration of the Apogee and Node, fuppofed by Mr. Morris, if it had been founded on Ob- 
fervntion, the folar Eclpfis in 9 77, ard 978 were, of all others, the moll likely to have difeovered the Quantity, as 
well as Reality of it: As they happened one near the Ptrigeon, theothcr near the A pogcon of the Moon's Oibit. But 
we fee as near a Conformity of the Error of Computation as can be expefled. And the Acceleration of the Moon’s 
Anomaly being then nearly equal to 40'; it being the Sum of the Correction of the Moon’s mean Motion, and twice 
the Acceleration of the Moon, the Equation of Longitude thence arifing would be about 4' in the Perigeon New Moon ; 
and 3'in the Apogeon. Which would give the Errors of the above Eclip/et, in Decembtr 977 . . -t- 5' o* 

in June 978 . . — a 30 

.1 do not doubt but Mayer omitted a Correction of the Apogeon from the obferved Difagrcement with Obfervation. 

Amo the Acceleration of the Moon’s Nodes, ] can fay Nothing to it from a Comparison of ancient Obfervations ; 
but I think there is as little Reufoti to fuppofe any. S. C. —. — December 9, 1760. 

' LUNAR 
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Nearncfs of Sailing to the Wind ; and Rules for rclolv- 
ing a Ship’s Trsverfe geometrically ; by the Line of 
Chords, with Scale and Compafs — 320 

Of Trade Winds and Monfoons 321 to 322 

Variation of the Compafs, as obferved at different 1 imes 
and Places. 

Remarks on the vulgar Error in Books of Navigation 
of fuppofing meridional Dillance and Departure to he 
alike, and of fixed Quantity — 323 

Table fhewing the Miles and Minutes of the Equator, 
making a Degree of Longitude in any Latitude. 
Divifion of the Earth and Ocean — 324 

General Afl'cCtion of fpherical Triangles 325 

Affedions of right angled fpheric.il Triangles. 

Some Properties of Sines, Tangents, (lie. 326 

Anfwers to all the Cafes of right-angled fpherical Trian¬ 
gles, in Symbols and Words — 327 

Anfwers to all the Cafes of oblique fpherical Triangles 

The Properties of fpherical Triangles 330 to 33? 

Some general Obforvations on the Tides. 

To find the Time of High Water, at a given Time and 

Place - — — 332 

An alphabetical Tide-Table from the bell Authorities: 
fliewing the Time of high Water at the moll remark¬ 
able Sca-Ports, and Sca-Coalt Places, at New and Full 
Moon — — 333 t0 33T 

Obfcrvations 



ENTS. 


C O N T 

Obfervations on the different Beginnings of terreftrial 
Longitudes. 

An aftronomical Queftion of Ufe in Navigation. 

Spherical Queftions arfwered —• 335 

BObfervations on the Anfwers to Martins or Murdoch's Ex¬ 
amples. 

,'ariation of Cafe 6th of Mercator-SaXWog. 

[Analytically anfwered ■ - 336 

frhe Mariner’s Univerfal Sea-Coaft Table. Of the prin¬ 
cipal Ports, Harbours, Head-Lands, Bays, Rivers- 
Mouths, and Iflands, lying contiguous, or nearly fo, 
round the World. 

rich their Latitudes, North and South, and Longitudes 
U Eall from Ferro Ifiand. Alfo their Difference of Lon- 
II gitudc Eall or Well from Greenwich Obfervatory 337 

m ‘° 3+4 

?|An alphabetical Table of the Latitudes of promifcuous 
and remarkable Places, with their Longitudes, from 
the Ifland of Ferro, and Difference of Longitude from 

■§ Greenwich Obfervatory - 345 

iifcaptain Brown's Direflior.s for the Safety of homeward 
;.({ bound Ships, coming into the Englijh Channel. 346 


■q REDUCTION of CHRONOLOGY. 

-SCommencement of the moll famous JEras in Years cur¬ 
'd# rent and complete, before and fince Chrijl, Julian 

Style - — — 347 

■ijrable for Redutftion of Chronology. 

■Table for reducing 'Julian Years into Days, and the con- 
id* trary. 

■it ——■ Reducing Yurkijh or Arabic Yeats into Days and 
the contrary. 

Several Examples of the Reduflion of Chronology. 

• V 348 to 355 


o the COMMENT on the 
THEORY. 

356 to 357 

An explanatory Comment on the Moon’s Theory. Ac¬ 
cording to which Principles the allrcmoinical Tables at 
■ if the Beginning of our Work (preceding the Supple- 
•fiv mental Tables) are conllrudcd 358 to 371 

Vfif determining the Quantity of EveAion-Equ-.tinn 371 
tfable of the Moon’s I.ongiutdc computed from the J'a- 
■.28 bles ton 100 Places, and compared with the refpeitive 
Obfcrvations — — 37210373 

;®Otal Correction of the Moon’s 1 
'IMing to the Correction of her ir 

•'filtration allowed - - 374 

ible for corredling the Sum of the VJ. and VII. Equa¬ 
tions ol the Moon, at the Beginning of the Tables. 

WCoinparifon of the Number, Arguments, and greateft 
^Equations of the Moon — — 375 

Method of determining the Maxima of the fcveral lunar 
Equations (C.) at the Beginning of our Work 376 to 

jBftronomical Tables equated to others 377 

TBcpianation of Newton's lunar Theory — 378 

bplanation of Macbin' s lunar Theory — 379 


Of Machin's Theory of the Moon 379 to 383 

Of De la Cat llt’s Theory and phyfical Rules of the Moon’s 
Motion — - 383 to 384 


Of LUNATIONS and ECLIPSES. 

Table of the mean Time of the firft mean New Moon in 
•January, from 1700 to 1800, O. S. 

Places of the Sun’s mean Anomaly, annual Argument, 
and Sun from Moon's Apogee, correfponding. 

Monthly Motions of the fame — 383 

Revolutions of the Moon to the Sun, next after Julian 
Centuries — — — 386 

Plinian Period of folar and lunar Eciipfes. 

Equation of Time for a Plinian Period 387 

Radical mean Places and Motions of the Moon from the 
Sun ; for determining the mean Time (by Means of E- 
quations) of the true Orbit or Ecliptic New and Full 
Moon — — — — 388 

Mean Motions of the Moon from the Sun, (Ac. for 
Months, Days, Hours, Minutes, and Seconds 389 
Equation of the Moon’s Center (and fecond Equation 
fupplemental) compounded, at New and Full. 

The Moon’s Latitude, Inclination, and Reduflion, at 
New and Full — — 390 

The true hourly Motions, Diameters, and Parallaxes of the 
Sun and Moon in Eciipfes. 

Times between the true Ecliptic Conjumftion or Oppofi- 
tion of the Sun and Moon, and Middle of Eclipfe 391 
Angles which the Way of the Moon from the Sun makes 
with a Circle of Latitude, in Eciipfes - 392 

Examples of computing the Times and Places of the New 
and Full Moons in Eciipfes — 392 to 397 

Precepts for computing the Times and Places of the Or¬ 
bit New and Full Moon3 — 393 

What an Eclipfe of the Moon is — 397 

Precepts for computing an Eclipfe of the Moon. 

What an Eclipfe of the Sun is. 

Precepts for computing an Eclipfe of the Sun, by Pa¬ 
rallaxes — — -— 398 

To find the Places, on the Earth, of the principal Ap¬ 
pearances of folar Ecliples, by Proje£Iion 399 

Method of computing the greateft Number of" Ecliples 
of the Sun and Moon chat can happen in one Year. 

Of the Plinian Period of Eciipfes, ar.d their Return ,. 

Of ancient Eciipfes. 

Plurality of Eciipfes. 

Hiflorical Eciipfes of the Sun and Moon, at great Events. 

400 

RcduiEon of aftronomical Tables, with Examples 401 
Geometrical Confirmation cf a lunar Eclipfe 402 

Table of the Angle of the Hour Ciiclc (palling through 
the Sun anti Moon) with the Ecliptic 403 

Examples of computing the para'lailic Angle, according 
to different Methods. 

Explanation of difimcut paraliabiic Angles 404 

Precepts of the lunar Computation. 

To find the Moon’s true from her apparent Place. 

Remaik on Dr. llallcy’s Tables - 40,- 

Of UnlLy's Method of determining the Longitude by Ob- 
fervation. 

Of Pc la Caillc’s Method. 406 

Of 
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Of obfervlng the Longitude at Sea by the Moon’s The- Corre£Uon of the Longitude of the Sun, and Sun’s Dif- 
ory ■■ ■ 1 ■ 406 tance from the Earth. According to Mayer 410 

Account of a Pamphlet pretending a Difcovery of the A Table and Example for the Rcduftion of a Comet’s 
Longitude. Longitude from the Perihelion in a parabolic, to that 

Example of computing the Difference of Longitude from from the Perihelion in an elliptic. Orbit, by the Diffe- 
Gretniuich — — — 407 rence of Motion in thofe Orbits - 411 

A new Method of making a lunar Ephemerii. Computation of an Oppofttion of the Sun and Moon, 

Of the Motion of Comets — — 408 with their Places. 

Example of lunar Computation, according to D. C. 409 Conclusion, or Land m — 412 

Example of Computation. According to Mayer. 410 * 

CORRECTIONS of literal and typographical ERRORS obferved j to be made ’with the Pen, before our WORK ! 
is ufed. 

Mcfl of tiefoilerwing Errors an ohiiout and trifling-, tut are allrecited toprevent any bring overlooked. 

N. B. Where b n placed after the Number of a Line, itJignifies the Number of that Line, from the Bottom of the Page. 

pAGE 1. Line 6. b. For o* 11m ,6» and 2° 49' 4" ^ P. II7 . L. 7. b. Col. Iaft. For y 160 6' 29", r. y ,40 ,.l z ~n, 

A . , R . ead ° 7 16 and 1 494. P. 146. L. ,1. Cel. ha. For 44 Yrs bef. Chr. r. 45 Yrs b'cf. Chr. 

L.23. b. For Lima S 6 ° 49*0" r. 76.49' o". ^ 4 L. 1. 4. For, from 47!,, r. from 4714. 


L. 14. For Potto Bello 890 50' 6" r, 790 50' 6 ". ^ p 

P. xi, L. 16. For October 1 r. Q&cber 5. p 

P. 23. L. 28. For 670 30' 31" r. 670 4 c' 31". ^ p 

P, 241027. Right Hand Col. For 0 PI. in Deg*, r. its Comp, to 30®, 

or invert in writing the Degrees in that Column by Paper pafted t^-p 
over its Length and Breadth. 

P. 72. L. 5, It. For /'. e , 7,24 X any L.Eq. = G. D. r. i\ e. ,iso6%^P 
X any L. Eq. sss G. D. 

P, 73. L. 8. b. For 2. J)aQ (from next Quadrature ox Syzygy) ©V.^P 
r. S. 2. J) a0 (from next Quadrature or Syzygy) j S. Prcf. 

M. Variation, &c. p 

P.78. L. 24, b . under Col. 7, For+ r. 4-—. 

P. 97. L. 18. Col. 2, For o° 38' 35" r, o© 2S' 15". ^ p 

P. 100. L. 3 1. Col. 8. For 6© 59' 38" r. 50 59' 3S a m p 

P. xos. L. 7, Col. 8,10, 12. For -f-, -f-, -K (at ■ Top) x. —, —, —. 

P. 119. L. 2. For elliptic Trajrcfions, r. elliptic Trajectories. 

L. xo. For Where the mean and true Motion id equal, r. Where 4*- P 
the mean and true Anomalies are equal. 

P. 120. ForCom.5 ’’i't 19 4 >? r.Com.f I,—1 4 >9 45 
L.34.4. Yu. Yts ‘ Vf.-t. s’ V 7 " 


0. 16. Col. 2. For years jSttee Chrift, r. Years before Chrilt. 

.. 29. fame Cel. For Periods To happened, r. Period fo happened, 
.. j. bclotv the 'Tablet. For correcting or beginning, r. com¬ 
mencing ar beginning. 

.. iS. b. Col. 2. For, from Cojinc Declination for jth Arc, 


vcr. Fer 3^,12, r. 3 >’,67. ^ 

iderTib. Cel. 1. For true Semi- Diam. r. tine Diane, 
■el. 1. For, Middle Latitude be If than 45°, r. be 


d of 3d Col. Rule 2i Difri Long, e® 
5° 14'W. 

J. Col. 1. For Biifn's Bay, r. Baffi, 
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8 The ROYAL ASTRONOMER 


Radical Mean Places and Motions of the Sun, his Apogee, and of the Fixed Stars 
'• Julian and Gregorian Years, 


Julian Style. 

Years before and 
fince Chrift. 

M. Places©. 

M.Pl.Ap.G. 

M. Pi. i*«y>. 

an Style. 
Years of 
Cbrift. 

M. Places G 

M.Pl.Ap.G 

M.Pi. i +<r 

SO/// 

So/// 

so,/, 

SO//, 

So/, 

so/ // 

8. 900 

8. 800 

B. 700 

B. ’‘ 600 

B. S co 

B 400 

B. 300 

9 0 2 # 39 
9 1 14 n 

9 1 59-43 

9 2 45 >5 

i 21 3s 59 
1 23 18 29 
1 25 0 59 
1 26 43 29 

II 22 yi 5 o 
11 23 55 10 
n 25 19 20 

1700 

1800 

1900 

9 10 21 8 

9 10 7 32 

9 9 53 55 
9 9 4° '9 

3 6 0 57 

3 7 43 2 7 

3 9 2 5 57 

3 11 8 27 

° 2 7 35 9 

0 28 59 19 
1 0 23 28 

■ > 47 38 

9 3 3° 47 
9 4 16 19 

9 5 1 5 1 

9 5 47 23 

1 28 25 59 

2 0 8 29 

2 t 50 59 
2 3 33 29 

1 i 20 43 30 

11 29 31 50 
0 0 56 0 


9 to 25 51 
9 10 12 15 
9 9 58 38 
9 9 45 2 

3 » 2 5° 57 
3 *4 33 2 7 
3 16 15 57 
3 17 58 27 

1 3 11 48 

1 4 35 58 

1 6 0 S 

1 7 24 '8 

B.Jul.Period, iog 
E.4713.B Chr. 0 
B. . _i£2 

1 E 

*■.._ j°° 

9 6 32 55 
9 7 >8 27 

9 8 3 59 

9 8 49 31 

2 5 *5 59 
2 6 58 29 
2 8 40 59 
2 10 23 29 

2 8 

8 $°° 

0000 

2700 

9 3° 34 

9 10 16 58 
9 10 3 21 

9 9 49 45 

3 19 4° 5 6 
3 21 23 26 
3 2 3 5 56 
3 24 48 26 

1 8 48 28 

1 10 12 38 

1 n 36 48 

1 *3 0 57 

9 9 35 3 
9 20 35 

91167 
9 " 5 1 39 

2 12 5 59 
2 13 48 29 
2 15 3 ° 59 

2 17 13 29 

0000 

N OVOVJ 

B. 2800 
2900 
3000 
3100 

9 10 35 17 
9 10 21 41 
9 10 8 4 

9 9 54 28 

3 26 30 56 
3 28 13 26 

3 2 9 55 5 6 

4 1 38 25 

1 14 25 7 

1 15 49 17 

1 17 13 27 

1 1 8 37 37 

1 20 1 47 

1 21 25 57 

1 22 50 7 

ay s Motion. 

b. 600 

B. 700 

fi. 800 

8. 900 

8. 1000 

B. 1100 

B. 1200 

B._ 1300 

9 12 37 11 
9 13 22 43 
9 14 8 15 

9 >4 53 47 
9 >5 39 *9 
9 16 24 31 
9 17 10 23 
9 1 7 55 55 

2 •8 55 59 
2 20 38 29 
2 22 20 59 
2 24 3 29 
2 25 45 59 

2 29 10 59 

0000J0000 

3300 

3400 

Bifiextile 

9 10 40 0 
9 10 26 24 
9 10 12 47 
cars Places are 

4 3 20 55 
4 5 3 2 5 
4 6 45 55 
advanced a L 

From Hundreds of Years Gregorian dedult their Fourth (re^ 
jelling Fra&ionsj and the Remainder will be equal to the N°. 
ct Days there are lefs in any N°, of Gregorian Years than there 
are in the fame N®. of Years Julian , from 1600. Whence is 
had the Diff. of Motion between Julian and Gregorian Years. 

Examples. 

In the Year 3200. In the Year 3756 

i- i6|oo l 2 i | 5 7 

32 Bay* lcfs 26 Days lefs than in 21 

[than in 16 Htind. Y™ Juf. [Hundred Years Julian. 

b. 1400 
B. 1500 
B. 1600 
B. 1700 

9 18 41 27 
9 19 26 59 
9 20 12 31 
9 20 58 3 

3 2 s35 59 
3 4 18 29 

3 6 0 59 

3 7 43 29 

0 24 46 50 

0 26 II 0 

0 27 35 10 

0 28 59 20 

B. 1800 

B. 2000 

Biflexti’e Years 

9 21 43 35- 
9 22 29 7 

9 z 3 >4 39 
Places are adi 

3 9 25 59 

3 11 8 29 

3 >2 50 591 
ranced a Day ! 

1 0 23 30 

1 1 47 4° 

’ .3 " 5° 

Motion. 

Julian Years. ! 

M. Mot. 0.1 

Mean Mot. 
Ap. 0 . 

Mean Mot. 
fixed Stars. 

Gregori¬ 
an Years 

M. Mot. O. 

Mean Mot. 
fixed Stars. 

S 0 / « 

3 0 / " 

S 0 / „ 

SO//, 

So/// 

7 // 

B. 100 

B. 200 

B. 300 

0 0 45 3 2 

o 1 31 4 

0 2 16 36 

0 3 2 8 

0 1 42 30 

0 3 25 » 

0 5 7 30 

0 2 4.3 20 

0 4 12 30 

0 5 36 40 

P.. 400 

B. Soo 
11. 1200 

b‘. 2000 

II 29 46 24 
11 29-33 47 
11 29 19 11 

O I 4.2 30 
0 3 25 0 

0 ^ 50 3 o 

0 1 24 10 

0 2 x 8 20 

O 4 12 30 
0 5 36 4«) 

jj; 6 ;3 

0 3 47 4° 
0 4 33 >2 

0 5 18 44 

0 6 4 16 

0 8 32 30 

0 10 15 0 

0 11 57 30 
° '3 4° 

0 7 0 50 

0 8 2; 0 

0 9 49 10 

0 n 13 20 

0 0 9 26 
0 0 14 9 

0 0 18 52 

0 0 23 35 

0 <3 39 59 
0 20 29 59 
0 27 19 58 

1 4 9 58 

0 II 13 I 9 

0 16 49 59 

0 22 20 38 

0 28 3 18 

11! 3000 

0 0 49 48 

0 7 35 20 

0 .5 10 40 
0 22 46 0 

0 15 22 30 

o' 7 5 0 

1 4 10 0 

1 21 15 0 

O 12 37 30 

O 14 I 40 
° 28 3 20 

I 12 5 O 

jj: jC 

B. 3600 

0 0 28 i8 

0 0 33 1 

O 0 37 44 
0 0 42 27 

1 10 59 57 

1 17 49 57 

1 24 39 56 

2 1 29 56 

1 3 39 5» 

1 9 16 37 

1 *4 53 '7 

1 20 29 56 

i: EH 

1 7 56 40 

1 1; 32 0 

8 20 0 

2 25 25 0 

3 ' 2 3° 0 

2 24 IO O 

B. 4000 
li. 6000 

0 0 4.7 10 

0 1 10 45 

2 8 19 55 

3 ‘ 2 2 9 53 

1 26 0 30 

2 24 9 54 





















































































































































and NAVIGATOR. 


A Decimal Table for proportioning the Difference of E QJLT ATIONS, at Sight. 

N. B. A Dot or Point after a DecimalJhenut the Decimal to be complete; othernuife the lafi Figure it underjlood to repea 
continually. 

in’ are mult d by Min* in Min 5 , Min 5 by Sec 5 in Sec 5 , or Sec 5 by Min* in Sec 5 , and Sec 5 by Sec* in Thirds, Sec. 
c »„« i" 'i i i m i <" i \ i rx"ni m ! i " i iI i * I * 


3° 40 5° 60 7° 8° 9° | 


5_ Ml 1 ’ 66 I 2,s 


i ,33 J. 66 2 > 
2, 2,5. 3. 

2,66 3.33 4. 
3-33 4.» 6 5j_ 


4,66 5,83 7, 

5-33 6,66 8, 


1 1,83 3,66 5,5. 

2 2, 4, 6, 

3 2,164,33 6,;. 

4 2,334,667, 

5 2 »5- 5> 7.5- 

6 2,66 5 33 8, 

7 2,835,668,5. 

8 3- 6, 9, 

9 3,166,339,5. 

:o_ 3.336,66 10, 
_ JfL _i£_ 3° 

!I 3, L 7, IO,s ' 

S2 3,667,33 II, 

13 3,83 7.6611,5. 


f&ss :i?- 

j,5-ii, 16,5. 

5,6611,33 17, 

5,83 n,66 17,5. 


6.1612.33 18,5 

6.33 12,66 19, 

6,5- «3, «9>S 

6,66 13,33 2 °> 


J 7,1614,33 21,5 

7,33 >4,66 22, 


zo,66 25,113 31, 

21.33 z 6,66 32, 

22, 27,5. 33, 

22.66 28,33 34, 

23.33 29.16 35, 

4° 5° 00 

2 4> 3°, 36, 

24.66 30,83 37, 

25.33 3 i >66 38, 

**• 32,5 • 39- 

26.66 33.33 40, 

2 7.33 34.16 4*7 

28, 35, 42, 

28.66 35,83 43, 

29.33 3 6 ,66 44, 


10,00 23,33 

11.33 14,16 17, 

. iz,66 15,83 19, 

13.33 16,66 20^ 

°I ~ 4° ' 5° ' 00 

5- ‘4, *7>S- 2I > 

14,66 18,33 22, 
5- *5,33 19,1623, 


4,16 8,33* 12,5. 16,66 20,83 25, 
- 2° 3° 40 5° 6° 

'4,338,6613, 17,3321,6626, 

4,5.9, 13,5. 18, 22,5. 27, 

4,669,33 I4, 18,6623,3328, 

4,839,66 14,5. 19,3324,1629, 


8,5-17. 2 S'5- 

8,6617,33 26, 

18,83117,66126,5. 


9,33 1 8,66 28, 

9.5- 19, 28 »5- 

9,66 19.33 29, 

9,83 19,66 29,5. 


30.66 38,33 46, 
i- 3*,33 39> l6 47, 

32, 4°, 4 8 » 

;. 32,66 40,83 49, 

33.33 4 1 ,66 50, 

40 50 60 

r 34. 142.5- siT 

34.66 43,33 52, 

;• 35.33 44,16 53, 
36, 45, 54, 

36.66 45,83 55, 

40 50 feo 

37.33 46.66 56, 
i- 3 8 . , 47-5- 57* 

38.66 48,33 58, 

;- 39.33 49.16 59, 


36,16 41,33 46,5 
37,33 4 2 ,66 48, 

38,5. 44, 49,5 

39,66 45,33 5 i, 

40,83 46,66 52,5 


43.16 49,33 55,5 

44.33 50,66 57, 

45.5. 52, 58,5 

46.66 $3,33 OP, 

47.83 J^66 6TT S 

49, 56, 63, 

5°» i 6 57,33 64,5 

51.33 58,66 66, 

52.5. 60, 67,5 

53.66 61,33 69, 

54.83 62,66 70,5 

56, 64, 72, 

57.16 65,33 73,5 

58.33 66,66 75, 

59,5-68, ^ 

60.66 69,33 78, 

61.83 70,66 79,5 

63, 72, 81, 

64.16 73,33 82,; 

65.33 74,66 57T 

66.5. 76, 85,5 

67.66 77,33 87, 

68.83 78,66 88,5 
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I The SUN’s proportional DISTANCES from the EARTH to the Sun’s Mean Diftance from thence, 100000.— 
The Eccentricity of the Earth’s Orbit 1685 ^ uc * 1 Parts- j 





















7 ‘be ROYAL ASTRONOMER 


LOGARITHMS of the foregoing proportional Diftances of the SUN from’the EARTHS to the Mean Diftahce 
100000; and the Eccentricity of the Earth’s Orbit 1685. 





























































































































































































Me ROYAL ASTRONOMER, 
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The ROYAL ^ASTRONOMER, 


RIGHT ASCENSION of the SUN in TIME, to the prefent Mean Obliquity of the Ecliptic, 23® 28'i. 


Argument . SUN’s true Place in the Ecliptic. 


0 

PI. 

Sig. 0 

Dif. 

» 

Sig. i. 

Dif. 

Sig. 2 

Dif. 

s *g- 3 

Dif. 

SI 

Sig. 4 

Dif. 

S>g- 5 

Dif. 

Ph 

0 

h m s 

ra s 

h m s 

m s 

h m s 

m s 

b m » 

m 


m • 

h m . 

m ■ 

0 

3 

4 

5 

0 3 4° 
O 7 20 

O 14 4 I 
O 18 21 

3 40 
3 4° 
3 4° 
3 4i 

3 4° 

3 4° 
3 4‘ 

3 4 1 

3 4* 

3 4® 
3 4 Z 
3 42 

3 42 

3 42 

3 4 2 

3 43 

3 43 

3 43 

3 44 

3 44 

3 44 

3 4 I 

3 46 

3 45 

3 4 6 

3 47 

3 47 

3 48 

3 49 

3 49 

1 5 1 37 
1 55 2 7 

1 59 >7 

2 3 7 
2 6 59 
2 10 51 

3 5° 
3 S o 
3 5° 
3 5 Z 
3 52 

3 52 
3 S3 
3 54 
3 54 
3 56 
3 56 
3 57 
3 57 
3 58 
3 59 

3 59 

4 0 
4 1 

4 3 
l 4 4 

4 5 

4 £ 
4 6 

4 7 
+ 7 
4 8 
4 ^9 

3 5 1 *5 
3 55 2 5 

3 59 3 6 

4 3 47 
480 
4 12 12 

4 10 
4 

4 •! 
4 »3 
4 12 

4 «4 
4 ‘4 
4 *5 
4 »5 
4 >5 
4 «7 
4 17 
4 >7 
4 18 
4 18 
4 18 
4 19 
4 20 
4 *9 
4 20 

4 21 
4 20 
4 21 
4 21 

4 21 

4 22 
4 21 

4 22 

4 21 

4 22 

6 0 0 
6 4 22 

6 8 43 

f *3 | 

6 17 26 
6 21 48 

4 22 
4 21 
4 22 
4 21 
4 22 

4 21 
4 zi 
4 21 
4 20 
4 21 
4 20 
4 19 

4 19 
4 ip 
4 l8 
4 I8| 
4 l 7 
4 *7 
4 *7 
4 J S 
4 >5 
4 *5 
4 14 
4 14 
4 12 

4 i'i 
4 11 

4 10 

8 8 45 
8 12 55 
8 17 4 

8 25 19 
8 29 26 

4 IO 

4 9 
4 8 
4 7 
4 7 
4 6 
4 5 
4 5 
4 4 
4 3 
4 2 
4 2 
4 1 
4 0 
3 59 
3 59 
3 58 
3 57 
3 57 

3 5 6 
3 5 6 

3 54 
3 54 

3 53 

3 5 2 

3 5 2 

3 5 Z 

3 5° 

3 5° 

3 5° 

10 8 23 

10 16 I 
10 19 49 
10 23 36 
10 27 23 

3 49 
3 49 
3 48 
3 47 
3 47 
3 46 
3 45 
3 46 
3 45 
3 44 

3 44 
3 44 
3 43 

3 43 
3 43 

3 42 

3 4 2 

3 4 2 

3 42 

3 4° 

3 4' 

3 4* 

3 4». 
3 4° 

3 40 

3 4' 

3 4° 

3 4° 

3 4° 

30 

2 9 
28 

11 

2 5 

2 4 

2 3 

18 

•7 

16 

15 

14 

j 3 

10 

~~9 

8 

I 

5 

4 

3 

7 

8 

10 

O 2_ ? 42 
O 29 23 
0 33 4 
0 36 44 

z 14 43 
2 iS 36 
2 22. 30 
2 26 24 
2 30 20 

4 20 40 
4 24 55 
4 29 10 
4 33 25 

6 30 30 
6 34 5* 
6 39 ii 
6 43 3 2 

8 33 32 
8 37 37 

8 45 46 
8 49 49 

10 31 9 
IO 34 54 
10 38 40 
10 42 25 
10 46 9 

>3 

»4 

0 44 3 

0 47 50 
0 51 32 
0 55 14 

2 34 16 
2 38 13 

2 42 IO 

2 46 8 

2 50 7 

4 37 4 2 
4 4* Sg 

4 5° 34 
4 54 5 2 

6 47 52 
6 52 11 

6 56 3. 

7 0 50 

7 5 9 

8 53 5 1 

8 57 53 

9 » 54 
9 5 54 
9 9 53 

10 49 53 
10 53 37 

10 57 20 

11 4 46 

1 7 

18 

20 

0 58 57 

1 6 23 

1 10 7 

1 *3 5* 

2 54 6 

2 ;8 6 

3 2 7 

369 

4 59 10 

5 3 29 

5 7 49 
5 12 8 

5 16 28 

7 9 26 

7 13 44 
7 18 1 

7 22 18 

7 26 35 

9 *3 5 2 
9 *7 5° 
9 21 47 
9 2 5 44 
9 29 40 

11 8 28 

11 15 52 

M 2 9 16 

22 

z 3 

z 4 

z,5 

! 21 20 

1 25 6 

1 28 51 

1 3 Z 37 

3 14 >4 
3 18 18 

3 22 23 

3 26 28 

3 3° 34 

I 5 20 49 

5 2 S 9 

1 5 29 30 
5 33 S 1 

5 38 »2 

7 3° 5° 

7 35 5 

7 39 20 

7 43 34 

7 47 48 

9 33 3 6 
9 37 3° 
9 4 1 2 4 
9 45 *7 
9 49 9 

II 26 56 
II 30 37 
•1 34 >8 
11 37 59 
11 4i 39 

26 

z 7 

28 

29 

3° 

1 36 24 

1 4® 11 
» 43 59 

1 47 48 
* 5 1 37 

3 34 4* 

3 38 48 

3 42 S 6 

3 47 5 

3 5* >5 

5 4 2 34 
5 4 6 55 

5 5* >7 

5 55 38 

6 0 0 

7 52 0 

7 5 6 *3 

8 0 24 

8 4 35 

8 8 4s 

9 53 1 

9 5° 53 
10 0 43 

10 4 33 
10 823 

11 45 19 
u 49 0 

n 52 40 
11 56 20 

'■> 

PI. 

Aries. 

Dif. 

Taurus. 

Dif. 

Gemini. 

Dif.‘ 

Center. 

Dif. 

Leo. 

Dif. 

Virgo, j Dif. j 

"o' 

PI. 


N. E. The Right Afcenfion in Time being found, (in Tub. above) to the Degrees of Right Afcenfion (in the for- 
her Tables, f. 24, 25) as far as 90", the Right Afcenfion from thence, in Time, to 1 So", will be the Complement . 
! >r' the former Right Afcenfion ( taken backwards) to 12 Hours of Time, fo that the Right Afcenfion in Time tc 
iny Number of Signs and Degrees of the Sun’s Place being given, the Complement thereof to iz Hours will bt 
no Right Afcenfion in Time to the Supplement of thofe Signs and Degrees of the Sun’s Place to 6 Signs. 

EXAMPLE I s i6° R. A. a' 1 54 "> 6* T 

4 H 9 5 54 l 


60 1200 Proof. 


right 
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RIGHT ASCENSION of the SUN in TIME, to the prefentMean Obu^.ty of the Ecl.ptic, : 
■Argument. SUN's true Place in the Ecliptic. 


12 ° ° 3 40 *3 5 1 37 , co ij S« 15 18 00 

12 3 4° l f c *3 55 z 7 3 *5 55 25 f !? 18 4 22 

|? 2 ° 3 40 59 *7 J | 0 'S 59 36 f ,, 18 8 43 ' 

"* 4°is!M» 7 ‘:|.n* 

12 18 21 ? f 0 '4 5i 3 S * 16 12 12 + 12 l8 2 \ , 8 ' 

12 22 1 3 4J ‘4 <4 43 3 f 2 16 *6 20 f If ,8 26 9 4 

12 z 5 42 3 4 , *4 «8 36 | 53 ,6 20 40 f |4 18 30 30 4 

12 2 9 2 3 3 4, '4 zz 30 3 ff 16 24 5s f 5 l8 | 3 4 

12 H 4 3 4° 14 26 24 f 3 t 16 2 9 >0 f f 18 30 f, 4 

12 36 44 4 14 3° 20 3 5f .6 3 f 25 4 *5 l8 22 4 

12 40 26 42 '4 34 >6 f 5 10 37 42 f *7 l8 +7 4 

12 44 8 42 '4 3 s 13 3 16 41 59 4 7 , g ^ 4 

12 47 5° \ 42 «4 42 10 3 57 l6 4 g f 7 lg J fi 4 
12 5 1 32 4 14 46 8 | 5 16 50 34 4 .0 19 o 50 4 

12 55 -4- f 4 >4 5° 7 3 59 16 ea cl 4 ,8 in f 4 4 

F77F77 43 *T~54 6 f 59 16-g-fe 4 |J 4 

,3 2 40 3 43 .4 58 6 o 17 5 f 29 4 f9 4 

>3 6 23 3 f3 , s 2 7 4 i 7 49 4 ?° 19 ,8 7 4 

‘3 10 7 J 3 44 IS 6 9 4 f «7 12 8 f *9 22 ,g 4 

3 >3 5» 3 7 4 »5 10 11 4 2 ,7 l6 28 4 20 19 26 35 4 

3 17 35 3 ft -5 14 14 4 f 17 20 49 f ?! 19 30 50 4 

3 21 2 ° 3 II *5 «« «8 ♦ 4 2J ™ 4 20 J 3 5 4 

3 2 S 6 3 I5 >5 22 23 4 5 4 30 f 2 39 4 4 

3 28 5 1 3 4 | >5 26 2S 5 ,7 33 s , 4 4 

3 32 37 f f, »5 30 34 4 6 17_38 12 4 1 19 47 48 4 

3 3 6 z 4 f; «5 24 41 f 7 , 7 +2 3+ 4 22 0 4 

3 f° !' 3 48 J5 38 48 4 l 17 46 55 } 2' >9 56 13 4 

’ ^ 4 '**• '« 4 9 ! 7 5 1 *7 f 2 - * - U 

1 ,0 *7 55 38 4 2 


>3 43 59 ’ f„ 

JiUiiz 3 49 l 


3 48 '5 38 4f 
3 49 '5 42 5* 

3 49 | 3 V, 3 


i Scorpio, j DiT. | Sagittary. JDif. j Caprit 


1 2 5 44 3 23 19 3 
1 29 40 3 5° 23 23 it, 3 
1 33 39 3 5 23 26 50 3 
1 37 3° f f 4 25 30 37 3 
1 4* 24 3 54 23 34 18 3 
I 45 *7 | |f 2 3 37 59 3 
1 40 9 ? 23 41 39 j 
‘ 53 1 | 2 3 45 J 9 3 
1 SO 53 3 | 0 23 4$) 0 3 
5 0 43 3 o 23 5 2 4° f 

! 4 33 3 | 0 23 56 20 
8 23 J 5 1 - 1 24 o o 3 


2 . R- 1 £htA fee n fl o n .n T.me to th t firjl 6 Sign of the Sun’s Place being found (in Table, p. -6 
<l Cc r n ,°'\ ( , ,n ll, , C , forraer tables, p. 2 4 , 25) as far as ,80", the Right Afcenfionf in ' 
' 1,111 0 bl e ns > be had by adding 12 Hours to the Right Afcenfion of the foregone Table. 


EXAMPLE. To find t he Right Afcenfion in Time to the Sun' 

~ 18 "| 1 V| b m 2 3“ 1 E-ycefs of the Sun’s Place above Degrc 
+ 1 44 | Dif. Time for 1 Degree more 


_1 __ >Sogi/iica/ Logarithm 
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i A TABLE, (hewing the Difference between the Julian, Gregorian, and Solar Year 

s, from 

600. 

Years 

of 

Cbrijl. 

Solar Years from 1600. | 

The £a». 

Cycle of 

19 Years 

D* 

Dif. bet. 
3 a& 5 th 
Col*, the 
Lun.Cycle 
joes for- 

the Gref. 
Account 

Years 

of 

Cbrijl. 

Sa/ar Years fro 

f r ‘s°7 

Years. 

Theiaw. 
Cyr/e of 
19 Y” 
goes 
back in 
the Jul. 

Account. 

D l &P ts 
fub. fr. 

9 Col. 

Dif. bet. 

?i> h Col» 
The Lun. 
Cycle 
goes for- 

the Greg. 
Account 

Gregorian 

Jul. Y rl 

Centuries. 

Days 
add to 
Jul. Yr* 
for Greg. 

fub. fr. 

for Solar 
Years. 

goes 
aack in 
the Jul. 

D* & P 1 * 
‘"Col' 

'from 

C^ 

1600. 
Days 
ad ’ to 
7a/. Y rt . 
for Greg. 

N"Col*i. 

1600 

2. 

3- 

4- 

5- 

b. 

7*_ 


. 9- 1 *°- 

_!*• _ 

_12._ 

the Days 
Id Style. 

3 

4 

3 

3 

Add 10 Days to the Days in the 3“ ana 9 1 " t-oi-, ana the bum will De 
the Gregorian is forward of the Julian Account, or D s Dif. betw.N. andO 

_ 6 

— 17 
4- 2 


2 

5300 

S4°o 

55°° 

37 

3«* 

39 

28 
' 29 
3° 
3° 

+ 11 

6 

*9 

\\\ 

«3 

16 

1 7 

17 

17 


5 

6 

7 

8 

4 

I 

6 

— 14 
+ 4 

z i 

3 ■ 

4 

3 

5700 

5800 

6000 

4 1 

42 

43 

44 

3i 

3 2 

33 

33 

13 

l 

*3/ 

«3r 

M 

*4* 

18 

>9 

*9 

2 soo 

2600 

9 

7 

8 

9 

9 

— 7 

T'l 

3 

3 s- 
3 j 

4 

4 

5 

5 

5 

6100 

46 

47 
4 S 

34 

3§ 

P 

>5 

9 

4 

Hi 

Hi 

J 5 

Hi 

20 

zi 

2900 

hoo 

*3 

*4 

1 I 

_ 5 

+ 8 

4 i 

4j 

5* 

6 

6 

7 

7 

6500 

6700 

6S00 

49 

5° 

5 1 

52 

37 

38 

39 
39 

7 

6 

24 

*55 

16 

16* 

16^ 

23 

3300 

3400 

poo 

\l 

20 

13 

•4 

IS 

•5 

— 4 

— 9 

4- 9 

i* 

64 

7 

8 

9 

«?* 9 

6900 

7100 

7200 

53 

54 

P 

40 

41 

42 

42 

1° 

13 

26 

*7 

17/ 

«7v 

18 

23 

24 

24 

24 

3700 

3800 

39°° 

22 

23 

24 

1 7 

18 
18 

■+■ 4 

— 8 
+ 11 

7 J 

7 t 

74 

10 

7300 

7400 

7|°° 

P 

59 

60 

43 

44 

45 
45 

21 

>5 

28 

l8‘j 

18J 

*9 

19 ‘ 

25 

P 

26 

43°° 

2?> 

27 

*9 

4- 0 

+ 

8 

81 

8} 

9 

|| 

77°° 

•7900 

8000 

61 

62 

63 

64 

46 

47 
<18 

_4S_ 

23 

*7 

3° 

«9j 

26 

27 

28 

1 2; 

4600 

47°° 

2Q 

3° 

3 1 
3 Z 

23 

24 
24 

+ 7 

4- 2 

— 4 
+ 14 

9‘. 

94 

>3 

*3 

14 

8100 

S300 

8. t oo 

6j 

^7 

68 

49 

5° 

5' 

_SJ_ 

24 

»9 

1 3 

3 Z 


28 

29 

29 

4900 

5 >°° 

33 

34 

P 

25 

z6 

27 

27 

t 9 

+ 4 

+ >7 

II; 

H 

>5 

16 

1 5 

8500 

8600 

&c. 

09 

&c. 

5 2 

53 
&c. 

Sec. 

s 

&c. 

KX AMPLE of the USE. In 10 Hundred Julian Years there are 10 Hundred 1 cars Gregorian and 8 Hays 1 
and 10 Hundred Solar lean, A Days — 7 Hours: Jo that the Gregorian Account nvill, in that Period, be 8 Days forward 
y the. Month Days 0/ the Julian lie.inning. Hud the Seif,ns of the Solar Years, in that 'Time, no ill he 7 Hours haeinviir.l 
,f the Gregorian Account. Jlljo the Solar Senjons, or Years, will he 8 Days — 7 Hours forward if the Month-Days in 
- ‘ e | ulian Per honing. 



and NAVIGATOR. 3 r 

CONSTRUCTION of the FOREGOING TAELE. 

POPE GREGORY XIII, in the Beginning of the Month of OHober 1582, adjufted the Julian to the Solar 
Account of Time, from which Period the foregoing Table is compofed; Ihewing, at Sight, the Difference, in Days, 
betwixt the Julian, Gregorian, and Solar Years. Wherein you may fee how many Days the Gregorian Years, in 
given Centuries, advance (with Refpedl to Month-days) of the fame Number of Years Julian. And how 
many Hours the Solar Years or Seafons, go forward or retreat, (with Refpedl to the Month-days) in the fame 
Number of Centuries of Gregorian Years. As alfo the Number of Days and Hours the Solar Seafons, or Years, 
retreat (with Refpedl to Month-days) in the Julian Account. And the Number of Days the Lunar Cycle (of 19 
Years) falls back in the Months of the Julian Reckoning in a given Period. By comparing which Retardation 
of the Lunar Cycle, in the Month days of the Julian Account, with the Month-days advanced by the Gregorian 
of the Julian Reckoning, in the fame Period (referring to one Standard), the Difference, or Excefs, will be 
the Days that the Lunar Cycle is carried forward in the Month-days, (in the fame Period) of the Gregorian 
Account. 

Hence, the Reafon of the Golden Numbers being carried forward by certain Days, in certain Periods, in the 
Earl of Macclesfield's curious Table for finding Eajier Full Moon; and hence the Myftery of the two lalt Tables 
in the Style-Ail is unfolded. 

Note, A Solar Year is here Hated at 365^ 5 h 48"* 55 s , wanting n ra 5 s of a Julian Year ; by which the odd 
Hours in the 4th and 10th Columns are computed. The Julian Anticipation of the Lunar Cycle of 19 Years is 
according to that of a Day in 310,7 Julian Years; whence the 5 th and 11 th Columns are computed near the 
Truth. Wherein above half a Day is taken for another whole Day ; but lefs than half a Day more is taken for 

Nothing more. Our Table corredts, in feme Periods, by a. whole Day, the Style-Ail Table. J 

There being 146097 Days in 400 Gregorian Years, or 3 Days lefs than in the fame Number of Years Julian. 

« * - • * — 

In 19 Gregorian Years there will be 6939 14 34 48 o = 6939 ‘',6075 S O S~. £'■ 4 ft -A 2. 

But in 235 Synodical Months there are 6939 16 31 56 30 = 6939 ,688848 


Whence, in about 233,56 Years Gregorian, if the Gregorian Year went regularly forward of the Julian, as to the 
Month-day of each Account, a New or Full Moon would be advanced one Month-day, by the Lunar Cycle, in the Gregorian 
Account. But 12 Days completely are advanced in 2800 Gregorian Years. And our Table Jbcws that the Number of 
Days 3, 6, 9, 12, iAc. fhould Jlaud againji 2200, 2900, 3700, 4400, isc. as they ftand in the Style-Afl Table. 
Arid that 9 and not 8 fhould ftand againft 3600, 11 and not 10 againft 3900, and 21 and not 20, againft 6400, cor- 
refling the Errors in the Style Adi Table. 

Example. To find the Anticipation of the Lunar Cycle in the Julian Account, for any Number of Years Julian; 
l/uppofe 2300 from the Year 1600, N.S.? 


As 310,7 Years : 1 Day :: 100 Years : ,322 Day, nearly; a cor ft ant Multiplier for Hundreds. Whence 23X 
,322 = 7,4 Days, or 7 nearelt, required. 

The Gregorian Month-days being then advanced 18 Days forward of the Julian Month-days, therefore 18—7= 
I r Days, the Lunar Cycle is then advanced in the Month-days of the Grigorian Account, and not 10, as in the Style- 
All Table. 

To find the Julian, Gregorian, and Solar Years, or the different Accounts of Time, corrtfpoitdent to each other ? 

Example. 1400JUI. Y” = 1400 Greg. Y rs -t- 11 Days, the Gregorian Account of Time. 

1400 Gr. Y rj T- 1400 x ii m 5 s ==1400-+ io d i8 h 36 1 " 40 s , the Solar Account. 


. The Julian is then Ihort of? 


(as by Table) the Solar Account 


By the above Rule the 4th and 10th Columns are conflrudled. 


DP.IMAl.S 
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Mean MOTIONS of the MOON, for Months and Days. 
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Mean MOTIONS of the MOON For "Months and Days. 

« 

3 

4 

5 

6 
7 
s 

9 

>3 

*4 

jS 

20 

*3 

24 

£5 

26 

27 

28 

29 

30 

31 

I UL'TOMsK. 

j NOVEMBER. 

II DECEMBER. 

M. Mot. I). 

Ap. 

S3 retr. 

M. Mot. m. 

Ap. 

£3 retr. 

\ M. Mot. ]). 

Ap. 

S3 retr. 

’ " 7 * 

0 / /r 

0 / n 

s 0 / /» 


0 / H 

j * 0 / r 


0 / n 

0 23 30 31 
1 6 41 6 

1 19 S i 4. 

2 3 2 16 

30 31 32 
30 38 13 
3° 44 54 

30 58 16 

14 30 36 
*4 33 4 6 
|4 36 57 

14 43 18 

1 28 48 I 

2 11 58 36 

■2 25 912 

3 8 19 47 

3 21 30 22 

33 i 8 4* 

34 5 27 
34 12 8 
34 >8 49 
34 25 30 

ib 9 6 

16 12 16 
16 15 27 
16 18 38 
16 2.1 48 

3 4 5 32 

3 17 16 7 

4 0 26 42 
4 >3 37 17 
4 26 47 52 

37 >9 18 
37 25 59 
37 32 4° 
37 39 21 
37 4 6 2 

17 44 25 
*7 47 35 
17 50 46 
17 S3 57 
17 57 7 

2 29 23 26 

3 '2 34 ' 

3 25 44 36 

4 8 55 »* 

3 1 4 57 

31 u 39 
31 18 20 
3 1 z 5 1 
3 1 3* 42 

14 46 29 
*4 49 39 
14 52 50 
14 56 1 
>4 59 »« 

4 4 4° 57 

4 >7 5* 32 

5 * 2 7 

5 14 12 42 
5 27 23 17 

34 32 11 
34 38 53 
34 45 34 
34 5f 15 

34 58 56 

16 24 59 
16 28 9 
l6 31 20 
l6 34 31 
16 37 41 

5 9 58 27 

| 2 | 9 2 

6 6 19 37 

6 19 30 12 

7 2 40 47 

37 52.43 

37 59 25 

38 6 6 

38 12 47 
38 19 28 

18 018 

18 3 28 

18 6 39 

18 9 50 

18 13 0 

4 22 J 46 

5 5 16 21 

5 18 26 56 

6 * 37 3' 

6 14 48 6 

31 38 23 
3 1 45 4 

3' 5* 45 

31 58 27 

32 5 8 

15 2 22 

1 5 5 33 

15 « 43 

15 11 54 
'5 '5 5 

6 10 33 52 
6-23 44 27 

7 6 5s 2 

7 20 5 37 

8 3 16 12 

35 5 37 
35 12 18 
35 >8 59 
35 25 4° 
35 3 s 2' 

16 44 S 3 

16 47 13 
i6 50 24 

16 53 35 

7 15 5■ 22 

7 29 1 57 

8 12 12 32 

8 25 23 7 

9 8 33 42 

38 2b 9 
38 32 50 
38 39 3' 
38 46 12 
38 52 53 

18 19 22 

18 25 43 
18 28 54 

6 27 58 41 

7 u 9 16 

7 24 19 5 1 

8 7 30 26 

8 20 41 1 

32 «J 49 
32 18 30 
32 25 11 
32 3* 52 
3* 38 33 

15 18 15 
15 21 261 
15 24 36! 
«5 27 47j 
>5 30 581 

8 16 26 47 

8 29 37 22 

9 «2 47 57 
9 2S s8 32 

10 9 9 7 

35 39 2 

35 45 43 
35 5 2 24 

35 59 5 

36 5 46 

!6 56 45 

16 59 S 6 
.736 

17 6 17 

17 9 28 

9 21 44 17 
10 4 j4 52 

10 18 5.28 

11 1 16 3 

11 14 26 38 

38 5? 34 

39 6 *5 
39 >2 56 
39 »9 37 
39 26 18 

** 3 2 + 
i8 35 '5 
18 38 25 
18 41 3b 
18 44 47 

9 3 5‘ 3 6 

9 17 211 

10 0 12 46 

10 13 23 2. 
10 26 33 56 

32 45 >4 
32 S 1 55 

32 58 36 

33 5 *7 
33 n 58 

•5 34 81 
*5 37 >9 
15 40 29 
15 43 40 
15 46 51l 

10 22 19 42 

11 5 30 17 

11 18 40 52 

0 1 51 27 

0 13 2 2 

36 12 28 
3 6 *9 9 
36 25 50 
36 32 31 
36 39 12 

'7 «2 38 
■7 «5 49 
17 19 0 
17 22 10 
17 25 21 

“ 27 37 13 
0 10 47 48 
0 23 58 23 

1 7 8 58 

1 20 19 33 

39 33 e 
39 39 4> 
39 46 22 
39 53 3 
39 59 44 

18 47 57 
1851 8 

18 54 19 

1-8 57 29 

19 0 4° 

11 9 44 31 

11 22 55 6 

019 ii ?6 

33 «8 39 
33 25 20 
33 32 2 
33 3 s 43 
33 45 24 

*5 ?° 1 i 
15 53 12 
15 56 22 
>5 59 33 
lb 2 44, 

0 28 12 37 

1 11 23 12 
' *4 33 47 

2 7 44 22 

2 20 54 58 

36 45 53 : 
3 6 S 2 34 

36 59 '5 

37 5 56 

37 12 37 

17 28 32 
■7 3« 42 
•7 34 S3 
*7 38 3 
>7 4* «3 

a 3 30 8 

2 16 40 43 

2 29 51 iS 

3 *3 « S3 

3 26 12 28 

40 6 25 

40 13 6 

40 19 47 
40 26 28 
4° 33 9 

>9 3 5 1 
*9 7 1 

19 10 12 

19 13 22 

19 16 33 

,oUVf 7 Mo 7 on 

53 52 5J16 5 541| 

’s Apogee, in this Pag 

e, for Signs an< 

i Degrees i 

s exprpfled 

4 9 23 3 

in Degrees. 

40 39 50 

19 19 43 


Radical Mean Places and Motions of the Moon, from fever.il Authorities. 


M. PJ. 5. 
Julian Style. 
Jan.o. i 70l . 

M.IM.Ap. ]). 
Julian Style. 
Jiin. 0. 1701. 

M.PJ.Q J). 

Julian Style, 

M.Pl.Sa © 
Julian Style. 

M. Mot. J) 

Years? ■* Ul ' i>n 

M.Mot.Ap. 

Jul!Vca«. 

|M. Mot. g?|M.Mo«. 1) a| 

J D ret. in icofO in 100 j According ro 

|Jul. Years, r.l/ul. Years. J 

» 0 , n 

* 0 * _ 'l 

* 0 ' " 

• O / // 





IO I 5 21 O 
CiR t KKWTCN 

.Obrfr VATO 

4 *7 *4 20 

0 24 37 20 

10 7 50 25 

1336RCV0I. , 

3 ,; 9 r '; oI : s 

+ M- m 15 


ia “ f:, "“ un 

IO 15 20 0: 

M 8 IS 0 

4 *»7 *3 io 

0 24 36 27 
0 24 37 17 

*°Sin 50 25 

c/lin'v 15 

Vut t.hv! 5 


.’o'" Ur. l.J. //w/i'iv’s 'rabies. 
(tael Mams, AM. A il. R. 

Tobias Mayer, oi (it.Wngt’n^Gti• 
many, liom his Tables, 

10 15 4*; 

11 8 17 52 

4 *7 28 3* 

0 24 32 7 

10 7 52 20 

3 19 ** *5 
Par Is 

4 *4 ** >5 
Ohsfr v. 


15 2 Lon* 

I.* 6 30 

4 27 26 20 

0 24 35 5V 

IO 7 JO 2J 

1 *9 *5 

4 14 11 15 

10 7 4 25 

Leonard Ruler , of Her ha, RruJ/ia, 
F. R. S. from his Tahirs. 

IO I5 IO 30 

11 8 5 0 

4 27 18 30 

0 24 36 CJ 

10 7 48 45 

3 i, 10 0 

4 *4 3° 

.07 S 20 

Thomas Street's CaioJine i’ahlcs. 

|ChkkNW1<*II. 

11 8 17 0 

Ohsrh VATO 

tv 

°I>l.te 3 e,* 7 

10 7 50 25 

Solar Rtuh.xa 

1^*9 »«. 1 5 

4 r,^”a„ , HteV, a, 4 f„ S r 3 | 

OeroivnT.^ J 
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27 ,* ROYAL ASTRONOMER; 


ion of the Moon’s Center, according to ,05505 the Mean Eccentricity of her Orbit 
ir of 55050 Eccentricity to Sent. Tranf. 1000000, or mean Pittance a ©. 


Argument. Moon’s correfted Anomaly. 


Sig. 3- _Si g. 4. 

— I Dif. — | Dif. 


5 *9 53 , ZI 
5 *43 l6 

5 26 30 i 12 

sssl ‘ 


33°35 
3 35 45 3 6 

3 40 51 5 4 

3 45 55 3 q 

3 5° 55 * 

o r r CO 4 55 


fffis 

4,37 z c 4 
4 41 b b4 ; 
4 45 47 4 6 
4 49 S3 T 2 
4 53 55 1 r 8 

4 57 S3 3 5 
~—$ 3 52 

5 5 3 *J g 

* ,1 id " 
I ,6 

+ ' Dif. 


Ex. To find the Equation to I s 18“ 5 cor 
Conftruftion, { Arg. correfled An. . . . 
By Tab. for red. com. Eq. J . . C. Eq. ._. 

Equated i Anomaly. . . 

Front the cor. \ Anorn. dcdu£l ] tr. An. 

Difference — 
Doubled . 


--- J 3 5 

5 35 493 , 3 
5 32 36 3 3 
5 29 17 3 z 7 

S 2 5 5° ' 


6 18 ZJ o 18 
6 18 5 0 18 

% 17 41 o 32 

I is s !q 39 

b , >5 45 o « 

6 14 52^ 53 

6 >3 5^ . 8 


6 >3 o, 

6 14 4 ■ * 

6 l 5 1 o ci 
6 15 52 5 , 

6 16 36 44 

6 17 >3 0 37 
6 17 441 3 


1 sig. 9. 1 

Sig. 8. 

correlted Anomaly ? 


. . 24° o' o" 

I Com. Log. 

[• • ■ + * z 3 P- 8z - 


. . 24 1 23 Tan. 

9.6^90533 

Con ft. Log. -r 

« 9-95 z t3S8 


1 45 42 Tan. 9.6011891 

2 14 18=1 Equat. 

4 28 36 = the true Equation 


2 31 f 3 *5 
' ^6 30 


4 S» 46 J , 

4 54 29 J 4 

4 50 5 4 30 
4 45 35 7 j 6 
4 40 59 4 3 

ts?;: H 

rp J 

4 6 9; 20 
4 0 49 3 5 
3 55 24 l j 3 

ir 7 s °Js° 

l 21 6 5 54 


1 5° z 5 6 

1 S ' 41 6 47 
> 4 + 54 , 4 -/ 

* 

1 17 26 6 ss 

o 56 3° ' 

0 49 29: , 

o 42 28 7 1 


See further on, for out 
uni’verfal and accuratt 
Solution of the Kcp. 
lerian Problem, 


| haft ^ 6 Signs whcn the {Z C } An ‘ fub ' fri "itrue^ the Si £ n of E q ua 


rrelteil Anomaly, or above Argument, it her >1 


■cited by the VII. forrgoii 




IX. EVECTION-EQUATIQN of the MOON: Or Second Eou a 
tion of the MOON’s CENTER. 


n j Or M. Eve£Hon=p £ M. Equation of the Moon’s Center, according tc 


Sign o. 

Sig. 1. 

Sig. 2. 

Sig. 3. 

Sig. 4. 

Sig. 5. 

— Dif. 

— | Dif. 

— Dif. 

— Dif. 

— Dif. 

— Dif. 

o / // / n 

O / . /// // 

O / /// // 

O / U / // 

0 / H / // 

0 / mu 

o o o , ,, 

_° J 9 4 2 , ,, 

1 9 7 - A - 

1 20 25 „ , 

IlO 9 ^ ^ „ 

0 40 .43, I , 

° 1 24 < 23 

0 2 to 1 2 3 

0 5 33 j ll 
0 6 56 ^ 

0 4 ° 54 , ,, 

0 42 5 , ,, 

0 43 "0 , lo 
0 44 2 6 

0 43 35 1 l 

1 9 49 0 j, 

1 ”4 > o \% 

I 20 20 f 

!SSs I 

1 20 18 l - 

1 20 13 5 

i 9 ? 7 0 43 

; 7 f?o :i 

i 6 27 ° 4^ 

0 39 30 

:s; 

0 35 43 , 7 

0 34 26 7 

0 8 19 ! 23 
° 9 4 2 , 22 
0,1 4 I -2 

0 12 26 : 

0 13 43 ; “ 

° 46 43 ; ; 
ots S 5 6 \ 6 

0 CO I -> 

0 fi 6 1 5 

i!Hi| 

" 20 6^ £ 

1 19 58 ° ,® 

1 19 48o ,, 

1 19 37 ° J 

1 19 24 u * 

1 5 39 0 J; 

1 4 49 o i, 

' 3s8 of 
: t .t° 54 

0 33 9 1 ,s 

0 to s: ■ 

° 29 23 i ^ 

0 27 53 

0 10 , 21 

0 16 3 °, 20 

0 >7 51 , 20 

0 >9 11 , 20 

0 20 31 

:s:;i 1 

0 54 *5 , , 

o ;I !e; ° 

' *5 +°o tl 
1,6 ,1 

1 *5 34 o 25 

1 ,fc 59 0 2 | 

1 l 7 22 3 

* 19 *°o le 

1 'l 54 O 17 

1 18 37 o 10 
i 18 18 0 19 

i 17 59 ° 19 

: 

0 59 24 5/ 

0 38 26 o 59 

0 57 27° 59 

° 26 33 , ii 

0 25 >2 , ; 2 

0 23 5 ° , ,, 

:s 1 : “ 

0 21 5 ‘ i to 

0 2 3 " , ,0 

0 2 4 3 °, ,| 

° 2 5 49 , ,1 
£_£Z 7 l8 

tin 
° 59 S 6 
i ° 2° 55 

1 *7 44 0 ,, 

i 1 8 

1 ,8 2 4 0 if 

::!S; 

; j 7 ?jo 23 
* «* sk z 2 l 

1 ,6 24 0 2 7 
i l S 57 ° 7 

0 S <5 27 J t 

0 55 26 j * 

o£tt‘ 3 

0 52 .6' 5 

s :s it : i| 

0 16 57 , 4 

1 ° 11 ■ 4 

028 2 5 . .8 

0 29 43 , ,- 

4 il 

0 33 32 . >< 

i i c6° 54 

■ ‘Uti; 

; 

I 5 20 ° 49 

I ip [4 

1 19 4 ° 0 ,, 

i 2 s o° 9 

\ 1 15 28° 29 

1 14 27 0 3 

' * 3 S4 o If 
« ?_3 20 0 3 + 

00000 

Witt'S 

0 9 S7 1 2 5 

0 56 1 

° 37 16 | J 4 
° 38 29, ,| 

0 39 42 ^ 

i 6 8 ° 48 

' 6 55 0 % 

I 7 40 

• 4 ,°« 

1 9 7 0 43 

1 20 8° 5 
• 20 ,4 6 
l 20 19 5 

1 20 23 ° 4 

I 20 25 

* 12 44 0 37 

1 12 7 0 28 

1 11 29 0 38 

1 lo 5 °t 1? 

1 10 9 0 4 " 

DON ffiwj 

^ cr, 

00000 

s iS|g ■ 

0 ? ie - * 

0 0 0 1 26 

+ Dif. 

+ Dif. 

+ Dif. 

+ Dif. 

-h 1 Dif. 

+ Dif. r . 

Sig. ii. 

Sig. 10. 

Sig. 9. 

Sig. 8. 

%• 7 - 

Sig. 6. 1 


AnJ the Eccentric Anomaly 5 — z. O a i’j Jfgee, will bt the Argument of the EVECTJON EQU.M'ION nf tl 


for the CONSTRUCTION, fee the COMMENT on the MOON's TMEORV. 
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3 26 14 * 2 

3 3013 59 
33+ 7 
3 37 58 3 5 1 
777^3 4 - 
3 45 2 7 f 4 § 

3 49 5 2 2C 

U2 4-0 3 35 


3 4 1 44 2 ; 2 
3 45 *7 3 4| 

3 49 5 If , 

3 52 40 3 33 

i 56 . 0 3 30 

3 59 35 3 ** 

X l \\ 3 * 6 

4 9 26 3 *£ 


5 4 39 0 $ 

5 I z 7 o % 

5 5 9 o 56 


6 z 8 29 17 
69 8 31 16 
6 16 8 34 15 

6 zz 8 36 14 

6 29 8 39 13 

0 34 8 4.1 (2 

6 41 8 42 11 

6 47 8 44 10 

6 S3 8 46 9 


Vo/t', The Seconds of Re- 
lion, above or below the 
an Ueduilion, are com¬ 
bated for, or thrown in- 
thc Table of Variation, 
50 , together correfpond- 
with theprefent Inclina- 
of the Moon’s Orb. 

’or, ns many Seconds in 
true compound Variation 


True Lat. J - - S3 33 N - 
Correfponding together with prefent Inclin.of ])’sOrb. 
Signs Arg. Signs Arg. 


r . between the Mean, and Note, o. 1 . 2 . N. A. 7 6 . 7 . 8 . S. A. 

ateft or leall Excefs a- 3 . 4 . 5 . N.D. $ 9 . 10 . 11 . S. D. 

unts to. N.A. North Attending 7 S. A. South Afccnding. 

N. D. North Dcfcending $ S. D. South Defccnding. 


Note, The Arg. of Mean 
Latitude and Argument ot E- 
quation being 

Samel S N&N.S&S 

Djf li' NjmC 1N&S, S&N 
the Equation will be 
rcfpcflivcly : correfponding 
with the prr/ent Inclination 
oi the Moon’s Orb. 

Increafing and dinii- 
nilhing the above Eq. in tri 


jd-grvl 
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SUPPLEMEN T A L SOLAR E QJJ A T I O 'N S : 

For determining the SUN's true Place from the mean, according to different Radixc, and Hyfothrfes of the 
Barth’s Orbit. _ 


EQUATION of the SUN’6 CENTER, according to Eccentricity of the Earth's Orbit 1692, and mean Ddt.uice 
- a Sun, 100000. 

Argument, SUN’s Mean ANOMALY. 

O 

M. 

An. 

Sig. 0 

Dif. 

Sig. 1 

Dif. 

Sig. 2 

Dif. 

Sig. 3 

Dif. 

Sig. 4 

Dif. 

S%- 5 

Dif 

0 

M. 

An. 

— 


— 


— 


— 

— 

1 

— 

0. 

0 / // 

/ t/ 

0 / // 

> // 

0 / u 

/ // 

0 / // 

/ // 

0 / // 

1 // 

0 / // 

' '• 


3 

4 

5 

0 1 59 

0 3 59 

0 5 S 8 

° 7 5 l 

0 9 56 

* ss 

1 ss 
1 ss 
1 ss 

1 59 
1 

1 58 

1 

1 58 

* 58 

! 56 

1 ’57 

1 SS 

* SS 

1 ss 

1 54 
1 54 
1 S3 
1 52 

1 5* 

1 S« 

1 50 

1 49 

. 48 

1 48 

1 46 

1 46 

1 45 

0 57 7 

0 58 51 
1 0 33 

1 2 15 

1 3 SS 

1 S 35 

1 44 
1 42 
1 42 
1 40 
1 40 
i 39 

I 36 
‘ 34 
1 34 
1 32 
> 3i 

1 29 
1 29 
* 37 
1 25 

1 z 3 

I 23 

I 21 

I 18 

I l6 

I I 4 

j jj 

I 10 
i 8 

1 7 

1 5 
* 3 

1 39 4 1 
1 40 42 
1 41 41 
1 4 2 39 
1 43 35 
1 44 29 

0 59 
058 
0 56 
0 54 
0 52 
0 50 
0 49 
0 46 
0 45 
0 42 
0 40 
0 39 
0 37 
0 35 

0 33 
0 31 
0 28 
0 27 
0 24 

O la 
O 16 
O 14 

0 'I 

0 6 

0 4 

i 56 19 
1 56 20 

1 56 16 
15612 
156 5 

O ; 

0 7 
O 9 

0 14 
0 16 
0 i 7 

0 24 
0 26 
O 28 

O 31 
O 32 
0 3S 
0 39 
0 39 
0 41 
0 42 
0 45 
0 46 
0 49 

0 5' 

0 53 

0 59 

1 41 48 

« 39 4 6 
1 38 41 
« 37 35 
i 36 27 

1 5 
1 6 
i S 

1 13 

I «s 
I 17 
I 19 

I 34 

« 25 

I 27 

l 28 

1 30 

I 32 

1 33 
' 34 

1 3 6 

1 37 

1 39 

1 40 

1 41 

1 42 
i 44 
* 45 

1 47 

0 59 15 
0 57 zb 
° 55 37 

0 53 48 
0 5' 57 
0 50 5 

1 4 

1 4 c 
1 4 c 
1 5 

1 5 

29 

28 

2 7 

zb 

6 

7 

8 

10 

0 11 sj 
0 »3 53 
0 ij 51 
0 17 49 
0 ig 47 

1 7 14 

1 8 51 

1 10 27 
1 12 1 

* . *3 35 

! 4S r 21 
I 40 11 

1 47 0 
1 47 46 
1 48 31 

I SS 56 
1 SS 45 
1 SS 31 
1 SS >5 
1 54 53 

1 35 *7 
1 34 5 
1 32 52 
1 3i 37 
1 30 20 

0 48 13 
0 46 19 
0 44 25 
0 42 30 
0 40 34 

1 52 

• 54 
1 54 
1 55 
1 56 

24 

23 

22 

'3 

14 

OOOOO 

o£ t ootl£ 

1 15 7 

11638 
1 18 7 

J 19 36 

I 21 3 

1 49 13 
1 49 S3 
1 50 32 
1 51 9 

1 31 44 

1 54 38 

1 54 16 
i 53 52 
1 S 3 26 
1 52 58 

1 29 1 

1 27 41 

1 26 19 
* 24 55 
i 23 30 

0 38 37 
0 36 40 
0 34 4 ‘ 
0 32 42 
0 30 43 

1 57 
1 57 
1 59 
1 55 

1 59 

2 3 

2 3 

2 3 

2 4 

2 4 

2 4 

2 s 

19 

18 

16 

IS 

'4 

•3 

12 

T 

4 

3 

16 

»7 

18 

■9 

0 31 25 
0 33 20 
0 35 14 
0 37 8. 
0 39 1 

I 22 28 

I 23 51 

1 2 ! *4 
i 26 35 

1 27 55 

1 52 17 

1 52 48 

1 53 16 

1 S3 43 
* 54 7 

1 52 27 

1 5» 55 

1 5 1 20 

1 50 44 

1 50 5 

i 22 3 

I 2° 35 

1 I 9 5 

I >7 33 
1160 

0 28 43 
0 26 42 
0 24 41 
0 22 39 
O 30 37 

2 3 

2 4 

J5_ 

0 40 S 3 
0 42 44 
0 44 35 

0 4 6 25 

0 48 14 

-1 29 13 

I 30 39 

1 31 43 

1 32 56 

1 34 8 

1 54 3° 

1 1 54 jo 

1 55 9 

1 SS 2 S 

1 SS 39 

1 49 24 

1 48 42 

1 47 57 

1 47 11 

1 46 22 

: 14 26 

1 12 50 

1 11 13 

1 9 34 

1 7 54 

O 18 34 
O 16 3 I 

O 14 28 

0 lo 24 

26 

27 

28 

29 

0 51 50 

0 J3 36 

0 55 22 

0 57 7 

* 3 I 

1 36 26 

1 37 33 

1 38 38 
» 39 4' 

* 55 Si 

1 56 , 

1 56 9 

1 56 15 
» S 6 >9 

1 45 3' 

1 44 38 

1 43 43 

1 42 47 

1 41 48 

1 613 

1 4 3i 

1 2 47 

0 59 15 

0817 

0 6 13 

049 
025 

© ' 

M. 

An. 

+ 

Dif. 


Dif. 

+ 

Dif. 


Dif. 

+ 

Dif. ’ 

•+■ 

Dif. | 

©” 

M. 

An. 1 

Sig. 11 

Sig. 10 

Sig. 9 

Sig. 8 

Sig. 7 

Sig. 6 

THE above Equation is according to the Newtonian ilypothefis of the Earth's Orbit, and the llalleian Computation, 

7o compute the Sun's Place for the Meridian of Greenwich Observatory from our Tables, according to any other Tabled, cot rtf (tor,dent to our wean 
Motions, and the above Hypo thefts of the Earth's Orbit ? 

Rule. Note the Difference -j- — in a Table between the given Radixes of Sun's Place and Apogee for any common cr Leap 7tar, .md our 
Radtxes (reduced to the Meridian of Greenwich) for the fame Year, and connect the fame Differences with the mean Place* of out Table* for 
any Time required $ and hen work with the above Equation ‘Table as with any other, for the proper Alcan Anomaly of the Sum 

0 Apogee According to 

1 —* 3 /; 1 • ■ 0 1 0 " 1 Newton, 7 

EXAMPLE. Connedi with Mean Places [ — 10 1 — 5 jo Halley , V Then ufe the Equation nbqve. 

| ■+* 10 1 *+ 2 0 | Mortis, 3 









5 8 ‘The ROYAL ASTRONOMER, 


SUPPLEMENTAL SOLAR TABLES. 


LOGARITHMS of the SUN’s foregoing proportional Dijlances from the EARTH, to the mean Diftance 
__ looooo. And Eccentricity of the Earth's Orbit, 1692. 

_ Argument . SUN’s Mean ANOMALY._- - 


o 5,007286 

, 5,007285 

2 5,007282 * 

3 5.007277 | 

■+ 5.007269 

5 5,007200 V 


5.006347 fi3 

5,006284 A 
5,006220 6 l 
5,006154 6 

5,005946 7 * 

5,005872 7+ 

0 ,g 5.005797 'i 5,002049 ,, 7 4>999°99 l28 +>99553* ' 4.993*5° -, 8 

9 5,007200 5,005720 7/ 5,002732 7 4,998971 4.995427 + 4.993 102 + 

IQ 5.°°7i go 22 5.o°5642 ' 5.002614 4,998844 j|7 4,995325 4.993055 g 

11 5.007 *5« ,. 5.005562 g2 5.o°2495 \],l 4.99 8 7i7 4.995224 ‘°g 4<993°°9 t, 

12 5.oo7‘34 a7 h 5.005480 g 5.002375 4.998590 4.995*26 4.992966 *0 

1 3 5,007107 2 7 5.005397 8c 5.002255 4.998463 4.995928 4.992926 +g 

14 5.007079 ,, 5.005312 gi 5,002134 4.998336 ;?£ 4.994932 * 6 4.992888 

15 5.°°7°48 5.005225 j' 5.002012 4.998210 4,994836 - 9 4.992852 3 

*6 5.°°7°i5 ,, 5.005136 5,001890 4.998084 : 4.994743 4,992818 34 

17 5,006930 « 5 , 0050+7 J 5,001767 3 4,997960 *4 4,994652 9 4.992786 * 

18 5.006943 0/ 5.004956 J 5.001643 4 4,997837 3 4,994562 | g 4,992757 ' g 

1 9 5,006905 * 5.004863 « 5,00,5,8 S 4,9977,4 4.994474 g 7 4.992731 2? 

20 5.006864 4 5,004768 5.001393 5 4997591 ,23 4.994387 g 7 4.992706 J 

21 5,006821 5,004672 | 5,00,268 4.997468 , 4.994302 g> 4,992683 2 * 

22 5,006776 n 5.004575 p 5.00,,42 6 4.997347 12J 4.994219 8 i 4.992663 

23 5,006730 4 5,004477 ,£ 0 5,00,0,6 4,997226 4,994138 8o 4,992646 7 

24 5,006681 5,004377 j 5,000889 7 4,997106 4.994°58 -a 4,992631 A ' 

25 5,006630 ^3 5,004275 j 5,000762 7 4.996987 ,ig 4,99398 o 7 4.992618 * 

26 5,006577 5,°°4i73 IO , 5,000635 j* 7 4,996868 -3 4,993904 4,992607 g 

2 7 5,006522 ^.5,004069 JC * 5, 000 5 08 ^7 4996750 J 6 4,993831 4,99*599 6 

28 5,006466 * 5,003963 , o6 5,000380 g 4.996634 4,993759 7I 4,99*593 , 

29 5,006498 5,003857 Iog 5,000252 8 4.996519 4.993688 4,992590 J 

3° S,°°6347 _ 5,003749 __ 5,000124 __ 4,9964.05 _ 4,993620 _ 4,992589 _ 

!L Logar. Logar. Logar. Logar. Logar. Logar. 

Af - Dif. —-- Dif. - Dif.-Dif. - Dif. —- Dif. 

An". Sig * 11 ’ Sig * 10 • S >g. 9 Sig. 8 . .$ig. 7 • . Sig. 6 

The abovc-TABLE is according to the Newtonian Ilppotbcjiraf the Earth’s Orbit, ami Hatlcian Computation. By which, and any 
Table, for a -different Eccentricity of the Earth’* Orbit," the Logarithms of the Proportional Diflar.cn, or Diflanccs thcmfelvcs, n 
determined for any third TablEj to the fame Degrees of the Sun’s mean Anomaly, and other Eccentricity, different from the two i 

| C Logs. I Ecccn*. I Prop. Dif*.") 

j EEAMriF., ao° Sun M. An.< 5,004768 J 169* | 101104. { 

£ 5,004734 16 S 0 I 101096 


120 4.996405 
— 4,996292 
Hi 4,996l8o 

4,996o69 

128 +'995959 
4.995850 
,, 8 4.995742 
\-l 4,995636 
\,o 4,99553i 
4,995427 
,27 +>9953*5 
, 2 , 4,995224 
*1 4.995*26 
•' 4,995928 
26 +>994932 
;g +,994836 - 

A A +.994743 
4,994652 
4,994562 
,,i 4,994474 

12 1 4,994387 

4.004.202 


4.993688 
__ 4»993620 
I Logar. 

Dif. -ct- 

l- - • .?ig’ 7- 


4,993620 

4.993555 

4,99349* 

„o +’993429 
ion +'9S3369 
4»993311 
106 +>993255 
,oc 4,9932ot 
,04 +>993*50 

°+ 4,993*02 

4,993055 
l °l 4.993009 
9 4,992966 

4,992926 

f 6 4,992888 
9 4,992852 

93 4,992818 
2 0 4,992786 

|g 4,992757 

8 7 4,99273* 
8 ' 4,992706 

83 4,992683 

8 j 4,992663 
80 4,99*646 
78 4,99*631 
7 4 ,99*618 

7, 4,99*607 
72 4,99*599 
7, 4,99*593 
68 4,99*590 

_ 4,99*589 

Dif. 

■ Sig. 6 


SUPPLEMENTAL 







.+ 


+ 


Sig- 7 j 

| Dif 

Sig. 6 


lit, ami Computation of the Celebrated Totiai 


o Place. 

)* zo® 43' 35' 

Motion HH 23 


3. ;« 45 ' 30'' 

9 7 44 3° I 

+r o J Dirte 


SU1TLEMEN TAL 
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The ROYAL ASTRONOMER, 

SUPPLEMENTAL SOLAR TABLES. 


A rgument, SUN's mean ANOMALY. 

Dif. Sis ' ‘ Dif. Sis ~ 2 Dif. Si * 3 Dif. Sj g~ 4 Dif . Si S- £ Dif. M. 

O a 0 04© O a 0 _ Q a 0 O 40 _ An. 

> 101462 *00861 1oooz8 99182 6 98553 30 

> ° 101448 100836 l 99998 3 99>56 2 c 9853 8 ,1 2 9 

) ! *01433 ! J - *°o 8 ** 2 6 99968 * 99'3* A 9«S 2 4 • X T 28 

! ' 101418 l 100785 z6 99939 2 9 99106 J 985*0 ,4 2 7 

> ; 101402 100759 6 99910 29 99081 5 98496 ^ 26 

L " IO *383 7 *00733 , 99881 * 99°56 * 98483 ' _££_ 

\ *°*368 ; 7 100707 * 99852 29 9903* 4 9 ! 47 ° * 2 25 

i 3 IO , 3SI 7 100680 7 99823 29 99007 4 98458 I2 2 3 

I- 4 *0*334 ,8 *00653 7 99794 99983 * 98446 ,, 22 

> 4 *01316 8 100626 7 99765 29 98960 3 98435 IQ 21 

; 5 101298 _ *00599 ' 99736 _9°937 9 8 4 2 5 _ 20 

5 1 ioi 2 i° \ 9 *00573 | 7 99707 29 989*4 2 | 984*5 i 0 *9 i 

1- A 101261 9 IOO545 ,0 99678 2 q 98892 98405 18 

! 7 1012 4 2 20 ,00 5 17 2 8 99649 29 99870 22 98396 9 *7 

1 7 101222 *00489 2 g 99620 2 9 99848 2I 98387 i *6 

7 101202 100461 9959* g 98827 98379 g *5 

r 7 101182 % 100433 28 99563 28 98806 9837* 7 *4 

) g *o*»6i 2l 100405 2g 99535 2g 98785 20 9|364 £ *3 

1 Q *01140 22 100377 20 995°7 28 98765 2Q 98358 6 12 

! 10 10,1,8 22 *°°348 20 99479 28 9|745 20 9835 2 r ** i 

L 101096 , z *003*9 9 9945* 2 g 9 8 7 2 5 98347 * »° i 

! u *01074 “ *00290 \ 9 9g+23 2g 98706 ^ 98342 J 9 

1 1 ,0,0 S* 22 ,0026 ' 20 9949S 27 98687 ,g 98338 J 8 

> 101028 3 100232 9 99468 2 7 98669 lS 98334 4 7 

> ,2 IOIOO S 23 ,0O2 °3 2 q 9944* 27 98651 98330 ? 6 

L 100982 3 *oo*74 9 993*4 7 - 98634 7 _9 8 3 2 7 ' _5_ 

I ,, *00959 24 *00*45 29 99 2 |7 27 98617 , 7 983 2 4 2 4 

* *00935 , 24 100116 9 99260 98600. ,£ 98322 , 3 

) | 100911 4 100087 20 99*34 26 98584 x 6 9832* j 2 

> 3 100886 5 100058 9 9 9Zo8 98568 98320 i 

5 14 *00861 3 100028 3 99182 _ 98553 5 98320 _o_ 

Oie I ©a© ©a© ©a© ©a© ° 


Pmrjian Hypothecs, of the I 
T Equations, Ecc«. Created Equn T £) 

) M. An.-J i° 7.1 1 169a Hatley i° 56' ao #/ >* 

I # 15° L * 1680 Mayer 1 55 30 j 
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<Tht ROY A L ASTRONOMER _ 

SUPPLEMENTAL LUNAR TABLES. 

OUri L" _ Theory. With Decimal zn&Sexetg/JwialM' 


qi 'ation of the Moon’s Ce/-/ra/EoyATioN a of the Moon, for direftly finding the Prefent correft DiJ. i 

D! A under ° r fc t°T° fo AT ION rf the Moon. Arrnrdino to our New Method of Computing. 

^ ,d Apogee ■ 


Argument, SUN from the MO 1 

i i Sig. o. 6. _ 

zd Equ. jX r *for| iSex'X 

I » Apo. Dif- C.Eq.l D. fore.e 
,.i -+- I above | |above 


5 59 ! 0 L » 9 S >9 £ 3 5 8 55 o 2 q , 

26 46 ; o ^2 ’9754 _ 3 5 8 3 1 0 2 - 

47 s8 I.U9679 58 4 0 


2d Equa. j X r *iOi X 

D Apog. I jjif. C.Eq- D. fore.e D. 
-f “j above , jtbove 


9 28 8 ,. ie’ 57 z 73 n'* 1 38 
9 4 2 2 3 ,t 46 ’5445 z 8 o 3 2 ' 4 °, 3 , 

9 s6 ' 9 'l f?> t 2 

10 5. 21 ,4290 " 25 44 4 / 

^" 3 3 % 30 ^:i? 


3 P 3 1 “ 57 9 >7 fo 


1 4° 16 o zi >4* *,4 325 2 4 4* 
:I 30 55 26 >4443 «« 39 

n 2 ° 2 9 ,, , 0 ’47 68 320 28 3 fc 

1 8 59 12 le ’5° 88 ns 3° 3 2 

° 5 6 2 3 ,, 1 2 ’54°» 308 3 Z 2 4 

o 42 41 3 4 >s709 J 34 15 

012 o | 1^.6304^37 49 

2 11 \l 


9 3 6 S 8 IQ g ,6868 269k 1 12 
9 »7 5 °l ’ 7 1 37 -£ j 4 2 49 




*4 - >x 2 o o’ y 3 , Z4 .35 t*o 45 

3 4 28 59 ° . 8 . 9*59 >4 57 Q 

jjlS’SiJjS’S M° s ' 

6 5 2 7 48 j? *+.8733 \lo^ 2 j°o 58 

7 5 46 58 § 6.8573 ;° 5 * *6, S , 

86 5 54 Ig ’ 8 4°3 | 7 8 5 ° 2 5 , 4 
9 6 24 34 !a 22 *8225 ,g_ 49 21 , 7 

so 6 42 58 18 24 ,8038 187 4814 7 

» 7 1 4 |? J - 784 2 '^ 47 3 | ” 

12 7 18 5 2 2 It 7<537 j 1 z 45 49 , 4 

s 3 7 36 zo 7 28 7425 H~ 44 33 | 20 

IJ 5!S H , 6 46;g°^ 2 9«J« 22 

s6 8 26 38 ^ 2 4 ,6739 2 8^(40 26' 2 5 


8 26 38*° 2 4,6739 2 3° 4 o 26 5 

! 9 ,U °|4 4 

— above ah 

zd Equ. .Dif. X'<foi D - 8e 

8 Apog. C.Eq. _for 

;_ Si R- »»• 5- - 

Construct i on of idEquation )) 

As Or. Eccy 6678a : Lcaft Eccy 4 ? 
licit deducted from the fdid Annual A 
Ex. To find id Equation ]) Ah I* 


. 9 ,° 3 2 7 348 1 58 ; 


2 ‘4 29 3 ,i « 2o6 9 347 12 2? 

2 II 18 3 .2416 347 14 30 

2 7 8 4 *0 6z 34 & l6 34 

2 * >8 | °.3104 3 +o 18 37 

1 55 47 - |, .3444 jJ 7 20 4° 

1 48 33 1 ,1.3781 337 22 4> 

1 40 16 _',4114 24 41 

— | under under 

sd Equa. I Dif. x r «for D. Se 1 X s 
I) Apdg. I C.Eq. fore.e 


° 8 36 24 2, ,6'7 6 47 z4o45 S3 , b z6 »8 

°\ 8 H 8 2 j ,5.7887 a ; 9 47 >9, 23 >7 

’j7 > 3' a*®5.° igt 5 * I4 I Io I+ 

I SKa^sUMisSoic 
5f77rT?2.?3iir:Srrnssi 

I 4 '3 3° ,0 .9^'o ,i, !7 4 0 T 0 3 

js^nassr iss gi 

S I 2 40 53 3 ,9806 45850° 3 5 

I j 2 $ 10 32 ^'S^' I3 59 >5° \\ 4 
3 1 37 9 32 , s >99 2 9 ” 59 34 0 ^ 3 

3 1 4 54 2 25 >9968 39 59 48 Q { 2 

o ° 3 2 2 9 32 29.999 2 5|9 57 0 7 » 

— under unddr 0 

D. zd Equa. Dif - D - D • » 

I J> Apo. C.Eq. fore.e ® 

I 8i g- 9- 3 ' I> ' 


:: Tan. Arg of O S 1 ) Ap.: To T. 4 th Are. 1 
eaves the id Equal. J) Ap. fought. | 

zi° O a ]) /lpog'tt 


s 1173a p,r. Dif. Ecc: 
>r above tnc M, Centro 


4 th# T. 1 8 4 *' 45 " 1 9 * 9 ° 3 , 6 49 » ^ ^ „ 

Dif. ja° i8 r i5"Eq. required. So for the Reft. 

■ above the M. Central Equdt. See P. 66, 67 and 68 following 
Dif, Eccy corrcfpondent to the Arg. of Eq. s Pref. Dif. un* 


„„/ Multipr. (_ Part, of a Degree of Sc*> Mullipr.) which X ‘1 into G. Dif. Eq. = Prcf. Dif. from M. C 
’ tojiniule'Muhiplim tt tic Or. Dif. Ej. in the following Tablet, /: 66 , 67 arniCS, 
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Arg . Moo it Equated from the Sun. 
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76 ROtAL ASTRONOMER 

SUPPLE MEM T A L L U N A R T A £ L eT “” 

Second or Semiannual ./Equation of the Mood’s Node. According t<> the Newtonian : 'tieory '. ' 

[With Decimal Multiplier ) and LogijiUal Lcgarithm $ to be applied to the greateft Lxcejfet of Rtdullion and Latitude of h, 
.for finding the prefent ExceJJes thereof, refpecUvely, above the Reduction and Latitude for the Inclination of 
the Lunar Orbit (4° 59' 3 5".) Alfo t he Prefent ExceJJes of Inclination above the Ltafl Inclination . 1 

. ~ Argument . Sun from the Moon’s Node. 1 



HU , _n of the above ^Equation Q. Com. Lor.. 

. As Con ft. N°. 59 (Sum of two Sides A) . . Co. 8.120,480 

h'o Conft. N°. 56 (tlicir Dif.).1.74*1880! 

ISo Tun. © i S 3 • Suppofe 46° (1 Sum Opp. /,%) 10.0131628 I 
[To Tun. Arch (.’ Dif. Z.’) 44 ° 90' 10" .9.9924988 C 


Com Log. 

Or, As Sum Forte, 113 (esjg+ijG) 7.9393022. < 
To their Dif. . 3 (—59—56) 0.4771213 
So Radius ..10.0000000 


IDeduft 4 


1 »9 41 thccq.gj. So for the rej), J 


...n. Ids/.. 

The Leaft Inclination )) *a Orb with the Ecliptic being 4 0 . 59'35" when S 3 s arc in the O’ 8 Hfjiadratures, and greateft Incliivjiion thereto 
0 17', 20". When they are in Conjun&ion and Oppofition with 0 j it foliows that the greateft Exccfs of Inclination is 17' 45". Sit 
3^. Jt. 3. PnWipia, for Con 11 ruftion and Solution of the different Inclinations of J)’h Orbit with Ecliptic.—.Now, as 17J. 45’'. Ur. 
v(t, Imlinution : Pref. Ex, thereof:: Cr. Ex*, of Rcdu&ion and of Latitude : l*ref. Kx. thereof, refpeflively, to be added to thofc for the 
linaton )) Oibit, for the Red. and Lae, J), rcfpedlively required. I-Icnce, Pre f. Kxc. Jncliu. as Decim. xr. And Lo. Log. Pief. K* 1 * 

l # [„ L, 17 1 4 ^'zzz Lo, Log, for t!ie JLd, and Lat, 3 ) j as above which X rt *» and Lo. Log. arc found for min 1 , above Deg® Q a Q by j 
nortio n of their JhH*. _ _ J 

—- - ’ ’ sui'FuTmEn Thu 






mud NAVIGATOR. 



* u * 12 ‘“'I" ** i 4“ J 4 I3 2 3 

>7 3 39 ,, *7 f 3> ,4^2 s*„« 
183 5°,, 286 3° , 4 8 2 40 *19 
194 1 || 2 9 '6 28 482 27 |3 l8 

£2 ±_i£ 10 3S<L^ liiLli,! 1Z 

21 4 22 32 6 24 47 2 1 | i S 

22 + 32 I0 33 ,f 20 747 1 48 14 

23 4 42 346 17 2 46 I 35 ,f *2 

244 5. ^366 12 5 + 6, *2 3,0 

£il_2 f — -_— J+ii-J.t-! 

265 8 “38.6 4 1 440 55 3 6 

z 7 5 1 7 8 39 S S 8 440 4. J 5 

285 25 405 S3 | 43° 27 A 3 

z 9 5 32 '41 S 47 ,420 14 3 1 

35 3 39 42 5 4° _ 4f o o _ _£ 

+ D . 4-. + D . + 4 - D. + 
P Eed. Eq. IEld. Eq. Kelt. Eq. 

‘ for Leaft^Vfor Leaf! forLeail ^ 

fncl n . red Incl 11 . .-n Incl n . red 


; 27 tp ° r »' 9 3 3 * ss 3i6 » 

1 32 28+ 59 s 281| 3 42 3* | II *3 

IS :?i& 1 ‘ 7 *«gS.*;j: 

1 47 ’it ftf * 2^1 3 S 2 4 ?| 11*3 4 / ,« 
1 s ! ft fof 38,7 3 as 58 7 >3 s8,ji 

1 s 6 5^1 If 6 35 16 3 59 9 * ’ «4 9 „ 

2 15 52 t 38 ! 2 1? 4 " 2 2 lo ' 4.53 9 

2 20 3 ?t 36 ? ”9,£4 >3 S » 2 *1 ‘5 2 ,9 

2 25 6 t 33 l 3s i 6 4 ,6 42 2 tc ‘S 12 9 

2 29 39 4 33 8 5 1 4 >9 22 40 15 2i 

1) ’s Lat. 4- 1) ’s Lat 4- 

for leaft Dif. gl . cx- D. for leaft Dif. gr-cx< D. 
Inclin. Lat. Tnclin. Lat. 

S. D. N.D. sTjJ N.D. I 


4 59 24 J 17 4 
4 59 32 0 <7 4 

4 39 35 _' >7 4 

)j’s Lat. 4- 

for leaft Dif. cr- CJ£ 
Tnclin. Lot. 

■ s; u. n:u~ 


.at. or S. 2. 1) a S3 :: C.Rcd. Eq. : Prefer 
ted. Eq. /. c. in tlie prefent icart and greatcil 
nciinations J) Orb. £. double Arc, (taking 
tad. = 1) X 11 into 6',533 orb' 31''. and alfo 
nto 7',333 or 7' 20". relpedtivcly. 

Ex. ‘lo find tb. Rtduftion in i« 21°. Arc. 
f Lat. or J a S3. «nd ,70 Q ?, 53 } 
iyTab. foregoing ©a,S3 i» 170 ... xr,4fi^j 


iedn—6 46 for 1 

ref. In", rapt. JnyI.o.I, 


Ploportioual Itcduftion 4 a 


Proportional Latitude 4- 1 
Lat. ]) for Prefent Inclin. required 1" 53 
Tub. foregoing © a Q. I I..L. 

By Lo. Log. . . . 9* 23° | 8150 


S*' 4>" (-.••• 
' 1 ll 7 By Tab. 
S3 «4 l‘j’ *3° 


r *"*£? UA&l - »- 

Proportional Lat. as before r 33"! 1.5867 

N, //. TIucc Figures of the Multiplier are generally fufliden 
| Latitude, 
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U. 13' 34IM0.403 j I By Ugifikal Leg. Ext. Argt 




































C 81 ) 


DIFFERENT METHODS 

Of Computing the 

[ELLIPTIC EQUATION of the MOON’s CENTER. 


SUPPLEMENTAL LUNAR TABLES. 


jCONSTANT LOGARITHMS, correlpondent to the Different Eccentricities of the Moc 
I Sem. Tranfverfe 1000000. For taking out the Equation or Correction to Half the 
Anomaly in th c following Pages , and thence to find the Elliptic Equation of the Moon’s Ce 


Argument. Sun from the Moon’s Apogee, or O true PI_» Ap. i. Equated. 


Con. Log. I 
for JEq . 1 
J> Cent. 


9,94191 
9,9419! 7 
9,94*93 2 
9,941938 
9>94'994 
,942040 


9,942096 

9,942163 

9.94 22 39 

9,942326 

9,9424*2 


9,942529 

9.942645 
9.94277' 
9,942907 
9.943053 


'9.943208 
, 9.943372 
9.943545 
9.943728 
9,9439*9 
9,944120 
■ 9.944329 
I 9.944546 
9.944772 
9,945006 
9,945*48 
19.945498 
I 9,945755 
[9,946020 

,94629 


Con. Log. 
lor JEi \. 1 
1) Cent, I 


66782 

66776 

66758 

SSI?' 

66635 

6657° 

66494 

66406 

66307 

66196 

#94^ 

65640 

65473 

65296 

65108 

64700 

64480 

64250 

64010 

63761 

63502 

6323, 


2691 


62956 z 77 • 
62669 287! 4,78 
62373 29614,93 
62070 303 5,05 
61758 3«2 5.2 


Sig, 


Con. Log. 

I Cent. 

s 

Ecc. 

1) orb. 

O 



parts. 

eE 

9-946292 

9,946571 

9,946857 

9.947*49 

9,947448 

9,947752 

279 

286 

299 

304 

61758 

61438 

61110 

60775 

60432 

320 

328 

335 

346 

349 

356 

362 

368 

373 

379 

384 

388 

392 

395 

399 

9,948062 

9,948377 

9,948697 

9,949023 

9.949353 

310 

3*5 

320 

326 

330 

59727 

59305 

5f997 

58624 

58245 

9.949687. 

9,950025 

9,950367 

9.950712 

9,951059 

334 

338 

342 

345 

347 

57861 

57473 

57081 

56686 

56287 

9.95'4°9 
9,951761 
9,952115 
9,952470 
9,952827 

35° 

35* 

354 

355 
357 

356 

357 
356 
355 
354 

55885 

554.81 

54666 

54258 

402 

404 

407 

408 
408 

9-953*83 

9,953540 
9,953896 
9.9542 5' 
9,954605 

53848 

53439 

IF 

410 

409 

408 

407 

9-954957 

9,955307 

9,955655 

9.955999 

9.956339 

352 

35° 

34« 

334 

349 

P8T° 

5 J4°8 

405 

399 

395 

*1 

fwA 5qf' 

)> Cent. 

“Err 

1) orb. 1 
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SUPPLEMENTAL LUNAR TABLES. 

IV. ELLIPTIC EQUATION of the MOQN’s Center, according to the Newtonian Theory. ~ 

Argument. Th e Moon’s Equated Anomaly, Or 2) 3 Equated -— 2) Ap. 2 Equated. Ii 

' _ SIGN. ' ~ ' t 

EE |D.Eq.l_£22ZL{ b.E^Ui^f wElEEEJ r. Rq f 6 ^ 0 l 

:• »• Dif. for D. Eq. 2). Dif. for P. j E q- »• Dif. ,- or £>. Eq. 2). Dif. fo r pj Eq. B. Dif. fo, p.'L. £ 

2“_ 5 000 — _ 4 0 °o[ — _500a — 5000 _ 5O0o) Ah — 


3 °S 8 S 8 0 ,6 34 14 S 43 
3 | 1 5 9 *4 0 io 34 i8 5 43 
2 ! 2 5 9 2 4 0 - 34 21 5 43 

2 ' 3 5 9 2 S-2 34 2 4 5 43 

145 9 z6° 2 34 26 S 43 

£ 5 5 9 '9 ° 7 34 _ 2 7 5 43 
0 6 5 9 6 o tq34 28 S 43 

~ 7 S 8 47 0 z ; 34 2 9 S 43 

1 8 5 8 z 3 0 3 o34 28 5 4 2 

1 9 5 7 53 0 ,6 34 2 7 5 4 2 

£ 10 5 7 17 ' 34 26 5_iL. 

2 " 5 6 36 0 ?8 34 23 5 4° 

3 12 5 5 4 8 o 53 34 20 5 40 

2 >3 5 4 55 o c8 34 '7 5; 39 

3 ,*4 5 3 57 , % 34 12 5 38 

4 ii 5_fL££ , 3 4 7 5 3 6 

.5 16 5 1 42 , , 6 34 >5 35 

4 47 5 ° 26 , 22 33 55 5 34 

5,18 4 59 4 , 27 33 4 8 5 3 2 

*94 57 37 1 33 33 4°5 3» 

6 20 456 4 33 33 3 2 S 2 9 

6 ,21 4 54 25 , " 33 2 3 5 27 

7 224 52 41 1 5 c 33 >3 5 2 5 

8 23 4 5° 5‘ 1 56 33 2 5 2 3 

7 244 4 8 552 1 3 2 5 2 5 21 

7 23 4 46 34 , 3 2 4° 5 19 

9 264 44 47z ,3 3* 2 7S *7 

8 274 42 34 2 18 3 2 J 5 S >4 

9 284 40 i;6 z 2 , 32 1 J ,2 

9 294 37 5 ; 3 2 20 3« 4 6 S 9 

5 30 4 35 24 __ 31 3 1 5_6_ 

■ B + 3000 + 

"'<!• Eq. B. Dif. D.Eq. Eq. 1 


120 20 34 11 6 17 23 34 10 6 51 33 0 2 o 34 6 7 2 s 

320 1334 156 >7 47 ° j 4 34 146 5 2 »° l. 34 22 7 26 

450 734 196 18 4 q j7 34 ,86 52 22 q 34 «6 7 26 

5 2 ° 0 34 22 5 18 14 0 34 21 6 52 3s 3 34 21 7 26 

520 6 34 2 5° 18 *7-^34 25 6 52 42-Z.34 2 4 7 27 

46o 12 34 270 18 13 0 4 34 27 3 52 40 ° 2 34 277 27 

340 1834 28 6 18 2° jg 34 295 52 31 ° 9 34 297 27' 

160 2534 286 17 44 34 305 52 14 7 34 3 , 7 26 

5,0 3*34_£96 >7 *» 3 J34_3o6 5. 50 4 34 3 2 7 26 

2°° 3734 28* 6 48 3 4 jo 6 Ig 3 34 327 25 

Jio 4434 26|j 6 9 q 39 4 30 6 ;o 39 » J2 t_23_ 

590 5134 256 15 2 4q I -3 34 286 49 52 _ JX 34 3° 7 2 4 

80 j6 34 236 14 3/ t 3a 34 23 6 48 36 3 34 29 7 23 

tat 3 34 *96 13 3>, ,34 226 47 53 3 34 277 22 

91 1034 i s 6 12 24 ' 34 ,96 46 43 „ 34 247 21 

J 9 1 16 34 11 6 11 10 34 «5 6 45 23 6 3 ±J 97 _ 29 _ 

4312234 66 9 49 , 2 q 34 «°6 43 59 J „34 >67 > 8 

2112933396 8 20 ^34 69 42 26 37 34 107 ,6 

52 1 35 33 53 6 6 45 , ^33 59 6 4° 44 . T q 34 5 7 ‘4 

>7* 4'33466 5 3 , Jo 33 5 2 6 3 8 55 , 33 59 7 12 

j6 , 48 33 3 s6 3 '4 ^ Y 33 44 6 36 5 8 57 33 5 2 7 «o 

4815433296 1 7, %33 37 6 34 54. ,133 43 7 8 

54 2 ? 33 2°5 39 >4 2 ,133 286 32 42“ 33 35 7 6 

53 2 6 33 »° 5 57 3 2 , 7 33 186 30 2 i 2 ,-33 267 3 

47 2 «3 32 59 5 54 46 2 7 33 862754 J 33 167 1 

.34 2 20 32 47 5 32 21 J 32 576 25 18 ^ ^ 33_6 6 58 

14 2 25 32 36 5 49 50 * 3 g 32 45 6 22 3j * 43 32 55 6 55 

49 2 32 3 2 2 3 5 47 12 | 32 32 6 19 44 5g 3 a 43 6 52 

172 3832 105 44 27 ^32 196 16 46 ^32 3 o 6 49 

39 2 44 31 55 s 4» 34 2 co3 2 6 6 13 4 o> 32 ,76 45 

55_ 31 405 3 8 35 y 3» S 26 27 a_7,2 z 6 42 


39 o ,4.54 2 7- 

*3lo f?34 i°, 2 9 
3 8 L jg 34 H 28 
5 6 u 34 2',27/ 

6 34 2326 

_7- 34 2 7 2 5lJ 

O , r 34 2 9 2 4: ■ 


_m° 39 34 34 ,2 gi __g 
22° 49 34 32'9' 2 
25 , 37 34 33 ,s ! 4 
zo 3 34 3 2 «7 5 
7 2 3 34 29 16 5 

45 34 2311 _4 

»5| 34 22 *4 6 

36 1 39 34 M 13! 4 

49 i 34 ^ 

54 l 5S . 34 6 i 7 

50 4 34_° J£ _£ 

37 2 l 3 33 49I ?J 6 

17 33 4 2 7 

47 2 ? 7 33 34 z \ 8 

10, 3 2 33 24 6, 8 
£4" ^31_15^_S 
30^ 54 33 5 4 ib 

2 7 3 3 2 54 3, ‘1 

*6 3 ‘32 4« 2 11 
57] 2 | 3 2 28 1 J* 

29 3 za 32 12 _0 
-Dif. T 
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The ROYAL ASTRONOMER 


SUPPLEMENTAL LUNAR TABLES. 



IV 

ELLIPTIC EQUATION of the Moon 

a Center, According to the Newtonian Theory. 





Argument. The Moon’s 

Equated Anomaly, 

Or 3) 

3. Equa ,: . 

— 3) Ap. 2 

Equa H . 





SIGN 4. , 


» 

45OOO | 



50000 



55000 


D. Eq 
forD. 

60000 


D. Eq 
forD. 

65000 


P E 

D 

Eq 

/£q. I».| 

Dif. 

for D. 

Eq. 1). 

Dif. 

for D'. 

Eq. I). 

Dif. 

Eq. 3). 

Dif. 

Eq. 5. 

Dif. 

for d! 



— 


5000 

— ' 


;ooo 

— 


5000 

— 


5000 

— 




0 

0 / // 

" 

/ // 

/. // 

11 

1 // 

=> / n 

1 11 

/ // 

0 / // 

1 // 

/ // 

0 / // 

' " 

/ // 

° 

3 

4 
3 

4 35 24 
4 32 49 
4 30 9 
4 27 2<) 
4 24 34 
4 21 38 

2 35 
2 40 
2 45 

2 5 6 

3j 3> 

30 59 
30 42 
30 24 
30 5 

5 6 55 

5 4 5 

5 » 8 
4 58 6 

4 54 58 
4 S' 43 

2 50 

2 57 

3 2 
3 8 
3 >5 

3 1 4° 
3i 25 
3i 9 
30 52 
3° 34 
3° 17 

5 38 35 
5 35 3° 
5 32 17 

5 28 58 
5 22 32 

3 5 
3 *3 

3 26 

3 S 2 

3* 52 
3« 3<5 
31 21 
3« 4 
30 47 
30 29 

6 1? 27 
676 
6 3 38 
602 
5 5 6 19 
5 52 29 

3 21 
3 28 
3 36 
3 43 
3 5 C 

3 58 

4 5 
4 12 

4 26 

32 2 

31 48 
31 32 

31 16 

3° 59 
30 41 

6 38 54 
2 35 
o 31 18 

5 27 18 

6 23 10 

3 35 

3 44 
3. S 2 

4 8 
4 16 
4 24 
4 32 
4 39 
4 47 

32 12 

32 0 
31 43 
31 28 

31 ii 

3° 53 

3° 

29 

28 

27 

26 

25 

6 

7 

8 

■ ^9 

4 37 

4 15 30 
4 12 19 
4 9 3 

4 5 4i 

3 >6 
3 22 

29 46 
29 27 
29 6 
28 44 
28 23 

4 48 23 
4 44 57 
4 41 25 
4 37 47 
4 34 4 

3 2fc 

3 32 
3 38 
3 43 

29 S 8 
29 38 

29 18 
28 58 
28 36 

5 18 21 
5 >4 35 
5 .0 43 
5 6 45 
5 2 40 

3 

3 5 o 

3 58 

4 5 

30 10 
29 51 
29 3« 
29 xo 
28 49 

5 48 31 
5 44 26 
5 4° M 
5 35 55 
5 31 29 

3 ° 23 
3 ° 4 
29 44 
29 24 

29 3 

6 54 

5 14 30 

6 9 58 

6 s 19 
6 0 32 

30 36 
30 17 
29 51 
29 38 
29 17 

24 

22 

i, '4 
1 5 

4 2 14 
3 58 42 
3 55 

3 5 1 25 
'3 47 4° 

3 z 7 
3 32 
3 3<5 
3 4i 
3 45 

28 1 
27 39 

27 15 
26 51 
26 25 

4 3° IS 
4 26 21 
4 22 21 
4 18 16 
4 14 S 

3 54 

4 0 
4 5 
4 11 
4 16 
4 21 
4 27 
4 31 
4 3 6 

28 14 

27 5 1 
27 27 

ll 38 

4 5 s 2 9 
4 54 12 
4 49 48 
4 45 *9 
4 4° 43 

4 17 
4 24 
4 29 
+ 3 6 

28 27 
28 4 
27 41 
27 .7 
26 53 

5 26 56 
5 22 16 
5 17 29 
; 12 36 
5 7 36 

4 33 
4 4° 
4 47 

4 53 

5 0 

28 41 
28 18 
27 55 
27 31 
27 6 

5 55 37 
5 S° 34 
5 45 24 
5 4° 7 
5 34 42 

4 55 

5 3 
5 10 
5 17 
5 25 

28 55 
28 32 
28 9 
27 45 
27 '9 

19 

18 

11 

15 

! ‘63 43 49 

! *7 3 39 54 
; ‘83 35 54 
1 19 3 3 1 5° 
j 20 3 27 42 

3 5 1 

3 55 

4 0 
4 4 
4 8 

26 0 
25 34 
25 7 
24 4° 
24 12 

4 9 49 

4 5 28 

3 5 6 3° 
3 51 54 

2 S 47 
25 21 
24 54 
24 25 

4 36 2 
4 3« >5 
4 26 22 
4 21 24 
4 16 19 

4 4 1 
4 47 
4 53 

4 58 

5 5 

26 27 
26 1 

25 35 
z 5 . 7 : 
24 40 

5 2 29 
4 57 « 6 
4 51 57 
4 4° 3' 
4 40 59 

5 7 

5 13 
5 19 

5 26 
5 32 

26 16 
25 49 
25 22 

24 54 

5 29 1.1 
5 23 32 
S 17 4 6 
5 11 S3 
5 5 S3 

5 3i 

5 39 
5 4 C 

26 ll 
25 37 

25 10 

>4 

13 

12 

21 3 23 29 
223 19 »2 
23 3 1 4 5° 
243 1° 25 
25 3 5 56 

4 >3 
4 1 7 
4 22 
4 25 
4 29 

23 43 

2 » 
22 15 
21 4; 

3 47 12 
3 42 26 
3 37 3 6 
3 32 4° 
3 27 '41 

4 42 
4 46 
4 S o 
4 S<5 
4 59 

23 58 
23 29 
22 59 
22 30 
21 58 

4 11 10 
4 5 55 
4 0 35 
3 55 »° 
3 49 39 

5 9 
5 *5 
5 20 
5 25 
S 3* 

24 11 
23 42 

23 12 
22 j 2 

4 35 2 1 
4 29 37 
4 23 47 
4 17 52 
4 >i Si 

s 38 

5 44 
5 5° 

I s ! 

24 26 
23 57 
23 27 
22 56 
22 25 

4 59 47 
4 S3 34 
4 47 M 
4 40 48 
4 34 i 6 

6 13 

6 20 
6 26 
6 31 

24 4* 
.24 12 
23 42 

23 10 
22- ,8 

~9 

8 

l 

JL 

26 3 1 22 

272 56 45 
28 2 52 5 

292 47 20 
302 42 32 

4 34 
4 37 
4 4° 
4 45 
4 48 

21 14 
20 43 

19 38 

■9 5 

3 22 36 
3 17 28 

3 12 15 

3 6 58 

3 « 37 

5 5 
5 8 
5 13 
5 >7 
5 21 

2. 27 
20 55 
20 23 
19 50 
19 17 

3 44 3 
3 38 23 
3 3f 3« 
3 26 48 
3 20 54 

5 3 6 
5 4® 
5 45 
5 50 
5 54 

21 41 

20 3 1 
20 4 
19 3° 

4 S 44 
3 59 32 
•3 53 14 
3 46 S 2 
3 40 24; 

6 i 7 2 
6 18 
6 22! 
6 z8 ( 

21 54 

20 50 
20 16 
19 43 

4 27 38 
4 20 54 
4 14 4 
4 7 8 

407 

6 38 

6 44 

6 56 

7 1 

2 2. 7 
21 35 
21 14 
20 28 
■9 56 

4 

3 


-H 


D°.°Eq 

*+* 


D.°Eq 

+ 



+ 1 


IxEq 

+ 


l)°°Eq 


1 ) 

Eq. j. 

Dif. 

Eq. ». 

Dif. 

Eq. 3). 

Dif. 

5000 
D. Eq 

Eq. 3). 

Dif. 

Eq. ». 

Dif. 

? : 

A 

4?ooo 



50000 


55000 


| 60000 


65000 


A. 


hgUATIOjJ of the Mean to the 'hue .dnunaty, cr Mean 


vr Place in all the Planetary Or hits except that of Mircuty,jl 


a Vourtb Proportional, 

x. Add thio Fourth Voroportivnal t® the Sent* *Tranfwrfe (= j.) if the Mean Anomaly given be left go°, or mere than 270° j or Subtract it fro 
c Sim. Tranfvrrfe it the Me.m Anom. lie more than 90'or Ids than 270°. 

3. Then lay, Ac the Sum, in one Cafe, nr Difference in the other, is to double the faiil Eccentricity, fo is the Sine of the given Mean Anonu 
the Proportional Sine of an Arc P. 

4. The Minutes nr Second t of another Arc, nnfwcrable to one third of tie Cube of this proportional Sine of an Arc P, being deduced from t! 
rgreeii Minutes and Seconds of the fit id Ptoporlionnl Air, P, the Kuliill will he the Aquation or Difference of Anomaly Soup,In. 

N. B. l J'hit ylrc of Difference to hefuhlratUd font the Mean sJmwa/yfor tie true in the firfl Six Signs of the yJnmwent, ami to he added thereto 
the lap Six *■'"—** 
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See Examples farther on. 

ns into the World, without being thoroughly convinced of their v< 
rh.it briefly to tell us, he fays, of more than two hundred Obfervatit 
ere found, from which his Tables differ one Minute and a half; a gr< 
all diicovercd an Error in his Tables of two Minutes. Which as 
ig four or five Minutes, he was the morn unwilling his Tables ihoi 
r of ahmoft every Age have urdentiy wiflied for a ferfetf ‘fbcoty of t 

nguiar Vje in Navigation. 

iake of this /> articular Service, in eomplenting the Theory only, I 
irular Service from them may he had, in computing the Longitude a 
Hon, theft’ larger Equations fo few in Number, and the Red of them 
>d of interpolating, 'nor of making the Computation of the Algumci 
the Inequalities of Motions, from that famous 7Ac ty of the Gary 
rduccd to general analytical kquatiom. And, in the fcfnlvjng of tin 
: iay.<;) upon n particular Method, pretty elegant nnd con cite, which 
:h Kcafon he lias concluded only to give fuels Hints as may conduce 
Cablet, fo far as it can be done without making Ulcof Calculations, 
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ana. NAVIGATOR 

.SUPPLnMJBf+TA£ LUNAR JiCiJJATIONS 

mi. kiuamon ot a. 5°ote m c . . M * r »»■ __ 

■fcw 35 -S^=F^n~ 


44 ° 39 38 

45 ° 38 23 

46 0 37 7 , 


58j; ; 8 2 * o 

g|::i£- 

s.HHf; 

c 2 1 *9 45 ’° 
51 * *9 57 ° 


a» i ; 9 9 jf o ; 3 «° 
*| 1 :i z ° ;*; > g o 

fc 1 *8 54 0 *7 o 59 U ° 

4: ; 8 8 33 o i 9 o ° 38 38 o 

,, ~ 18 *< „ ° 57 39 

21 f ‘ 7 33 O ” ° 56 39 ; 

19 1 *7 3° o JS 38 1 

18 ‘7 6 l 2 4 o S4 3 6 

17 . , 5 40 o 2 ° 33 32 1 r 


.0 A T I o n s «' rf Motions. 

Error - ,lc aterts, -v,»»ta«; , ;« r T 5 that the Latitude found by hi. Table, will come nearci 


)>ich there is gr „.,t Reafon to SS ’ , „ / 7 ^’" C ‘f T,,, ! fs '*“* «*■«««. did no, 

feme, and adapted them to the Ni’ i frora wl ‘om we have the Accounts of 

“/■ B- HI. C. Inrtance, of which 

■vo of thole E, lipfei, not to coml wi?h; , y ,r i?l mtc 1C as :1 »•>□!. in Mr. Mayer, if hi, 
".» or «!« UntKhfulneft of I’tolkm v tiwfe"obfcrr-,tifn ,lt, l m ’ uvitl,,landin {i 




r# ; t r f/* Mahom«t*j JWjrfr *67. 

1 /%/mi/wjr of an lu/ipt J t j' c 
'm^Slliitude ’was n». f. ’7*/),. 


ho mXT7 llcmo ! ,( tiate the aW™r,W 

trom tilt. 7 r„/, Z omc„a ot lycbu', Uijlcria C*Ijl,s, , 


,i- ’• s,/j •/■ 'h<- :«"‘r Month Rabia, com 0 bt 

riw t'suo':" r- ’t e ,3 °- +V- 

Sund, 1 ) /j..- 2(,rf, r/, f j\f ont fj Syw.,1 ^ 


i mi/v It., 

tiUl'i’ialifViUiN I A. 




























and NAVIGATOR. 


■JCIV. Reduflion - Equation 
to the Ecliptic. 

Arcs D inOrb ■ a S3 cor. 


SUPPLEMENTAL LUNAR EQUATIONS. 

According to the Conftrnction of Mr MAYER. 


a 

0.6 

1 • 7 

2 . 8 

S 3 

~r~~n 

~r~T 

~T~T- 

"o 

0 0 

6 2 

6 2 

i 

0 14 

6 , 9 

5 55 


0 29 

6 *5 

5 47 

i 

0 43 

6 21 

5 39 

4 

0 J8 

6 27 

5 30 

5 


6 • 32 

5 20 

6 

1 26 

<5 37 

5 10 

7 

1 41 

6 41 

5 0 

8 

1 ss 

6 45 

4 5° 

9 

2 9 

6 48 

4 39 


2 2 3 

6 51 

4 28 

77 

2 37 

6 54 

4 *7 

12 

2 S ° 

6 36 

4 S 

‘3 

3 3 

6 57 

3 53 

l 4 

3 16 

6 57 

3 4 1 

ii 

2— 52 

6 37 

3 z 9 ; 

16 

3 41 

b , 57 

3 i&: 

17 

3 53 

* 57 

3 3 ‘ 

18 

4 S 

6 56 

2 50 

•9 

4 >7 

6 j4 

2 37 

20 

4 28 

6 51 

2 23 

2t 

4 39 

6 48 

r 9, 


4 5° 

$ 45 

1 55 

2 3 

5 0 

6 41 

1 4 I 

24 

5 «o 

6 37 

1 26 

2 5 

S to 

L..3 2 


26 

T 3° 

6 37 

° 5® 

2 7 

5 39 

6 21 

0 43 

28, 

5 47, 

* 15 

0 29 

2 9 

5 551 

6 r 9 

0 14 

3° 

0 2 1 

6 2 


D 

~T~j 

+ I 

— + 



c* very few Echpfe », of which Obfcrvations have been made in this and the laft Age, but what have undergone this Examin.i 
With tbefe Tables hehasalfo compared many Obfcrvations of the Vfoon that were made a little earlier, by Tycho, Walt her, Rcgiomi....,,,.,, 
well in the Syxygies as without them, and have all along found as near an Agreement as could well be expected from Oblcrvat 
•t ?i a lie to the greateft Nicety and Exatfnefs. 

With Refpeft to His Solar Numhkks, of the Mkan Places am! Motions, deducihle from our own Examples, 
hi luted, with their Equation, (p, 59.) though he had not fo much loft for him to do ns thole going before hi 
incjphr, he lays, Imt what has flood the Toft of repeated Obfervarions. Thus lie retained the Motion of the Sui 
tin: fables of Dr. Vlunfleed, as agreeing nc.irefl with Obfervations, cfpecially (hofe of Hipparchus and Albatepnius* 

Quantity of the Solar Tropical Year invariable, agreeable to the Obfcrvations of IJippare/un, Albate^nius, fEa liber, 
ihe Aitrorjomera of any Creilit nnd Authority, except Vtrlemy, whole Equinoxes, ’tin alnioft imlifpnt.ibl'y certain, vet 
Ohftj vations of tlie Heavens ; but determined by his own Tables, and the Quantity of the Solar Tear , which he had recei 
" , r. Mayer is therelorc firmly of Opinion, from very fubflantial Rcafons, that the Chronological Order of Time froit 
s not I teen Interrupted by the Omijjiou of a Day or two. Lafllv, Mr. Mayer has tied need' the mean apparent Motio 
the Vrerce(fie-n o the Equinoxes, chiefly from '] iiuacbariz'z Obferv.ilions of the Muon’s sJppulJes to the J’ixed Stars, \ 
him nmic certain than it he had taken the Longitude of thole Stars from Hipparchus, and made ulr of them to this pi 

I Whn therefore thinks he has flriftly examined and clofely cniifidcrcJ every Thing, that may he juflly required of at 
Subir,M in Hand, ami has left nothing untried, lie thin'«, that might conduce to the perfcfling of'‘the Moon's Theory • 
intricate of all in thr celeftial Science, And, if be is mt yre iily ,heeivcif, hin Tables atc*now brought to almofl as great a’ 

; in the laivgr Q/f r-iati ns tliemfcivtut fan he brought by the Methods hitherto made ufe of hy the AArono nieivi ; who 
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SUPPLEMENTAL LUNAR EQUATIONS. 

. __According to the Conftruftion of Mr. EULER. 


M _iX - EQUATION of the MOON, or EVECTION 

—- ±^t_ T^ ce Dift. Moon fro m SutJ Excentric Annm 

- g | Dtf. l~- lg '"TDir 1— _ Slg ~ iv,- f—- g V.‘ ■ 1—giL.,4-_L 


H o 14 8 ; 
12 o 15 -23 
'"3 o 16 39 
H o 17 54 
_iy_ o 19 9 

16 o 20 24 

JZ 0 21 37 
18 o 22 51 
*9 o 24 j 

20 o 25 18 

21 O 26 31 

22 o 27 43 

2 3 o 28 ss 

2 4 o 30 6 
fi_ o 3i 16 
26 o 32 26 

° 33 36 
8 0 34 45 

t ° } Z 53 1 

£- —3 6 59 1 1 


mav £R .. , b0 „ Ev « T1 „. E ^„,„ - 

_ Tile above Maximum . . . »o» A r r 

MAYER s Maximum of Evcflion or XII. Equation • . . 1 20 43 

fence, MAYER’s Eveflion.Equation tlivided bv 12 02 ,v EU LER’s Maximum too little . . . 6 43 
£ E«r t /° n ° f KUL|,:R . corrifponJ^t. y ' $S«"U taken Jrom that Equation, W/ 

, if you'»°t*he-/lotJ^ V. Equation o/ - EULER 

,;;;; r^ AT,ON; and t-***** *- « 5 £?vsr ncai mayki< ’ 

Argument of half tK>ZS Method of computing it (from the Chord E-veMon 

«ch liquation is applied to the rr»/,-.,/Equatio, 2 the me-n -V T . C . om P ut;l «\°" »f the E^tion-E^uation above 
^tf^appiied to the central Kfi 
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different methods 

OF SOLVING THE 

feplertmt problem. | 


A Limited Correction o/”WARDV Hypothefis, by two Terms in 
Seconds , to be conneSied with the mean Anomaly , for determining the 
true Angle , at the upper Focus of a Planet, from Aphelion. 

P UT a = Sem. Tranf. Orbit, b = Sem. Conjugate, c = Eccentricity, and defcribing a Circle, on the upper 
Focus, whole Radius =i,* = Arch next Aphel. to where a Line interfefts it drawn from the upper Focus to 
the Planet 5 Sine of that Arch = y, Cof. =x. Whence, by Property of an Ellipfts, the Length of the interfering 

Line, or Diftance from the upper Focus to the Planet = — — = (becaufe bb =aa — cc) and the Planet’s 

Diftance from the Sun = - and §bbz + L r-=v r~ s= Fluxion of the Area defcribed by the Planet 

"** a+cz‘ 

Scorn Aphelion, by Rays drawn to the Sun, in the lower Focus. 

Refolve -:z==y=p- into — ~y~, (Ac. for a Nearnefs. Whence theFluxion above becomes f b t z+ *^ ' 

^ c^ocy*x , , . . . Pc* Pc*v*y 

- —j -, which, becaufe yx as and xz =y, reduces to bb^x X — xy ————, whofePAcw/ 

JA**+—^rX|* — \xy - JaT~ (^e Area of the circular Segment next Aphelion, formed by the Curve 

its Sinewy, and i — x, its verfed Sine from the Vertex next Aphelion, being = fas—f xy) which Fluent whe: 

~ Arcl1 = Semi-Circle = p, and y, its Sine, = o, becomes -1- - X r = ~~~~ ( fuppofing d = i 

za 1 ") the Area of the Semi.Orbit or Ellipiis from Aphelion. Whence, as —— Area Semi - Ellipfis : ■ 

4«c» ' ““ Area elliptic Seiior from Aphelion :: / Length of an Arch of i8o° : x — ; 

the Length of the correfpondent Arch of Mean Anomaly = A. From which Equation, x = A + i 

A + 4 IFd X Sin - 2!S + TaTd X Sin -* ,J (^caufe xy, or Cof. x X Sin. x = $ S. a x). Here, for another Ncarneh 
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*The ROYAL ASTRONOMER 


air Approximation, yon may confider the two laji Terms of the Equation, •via. X Sin. 2* + X Sin. k| 
offmall Value in Refpeft of the Arch A, and therefore make z=A, being nearly fo. Whence, for Sine a and Sine 
2«, fubllituting Sine A and-Sine a A, and *=A + "~v* -X Sin. -2 A + x 'sin. A| , where a the Arch round 
tjte Upper Focus, or Angle from Aphelion, is now not to be confidered equal to A, but to A+its Correction, by the 
Quantities ■ ~ffj- X Sin. 2 A + ' ^ a 3 j —X Sin.Afr which 1 Quanta tiesare reduced to Seconds of a Degree, by faying 

As 3,4159 &c. (Length of an Arch of 180°, Radius being 1) is to 648000 Seconds in that Arch, fo is 

K Sin. 2A + ~~5~T~ X 'Sin: A.J. (the Arch of Correction) to 5.1566 x ~^Tf X Sin. 2A + 13,7510 X —fff x 

Sin. Al = the Number of Seconds to be added to the given Mean Anomaly, for the correSl Angle of the Planet from 
Aphelion-, -at--the -Upper-rFoaw-; -whk-b Correction -ferves -in -the P-knetary -Orbits of fmallEccentricity, Saturn, Jupiter, 
the Earth, Venus, and the Moon, trat riot correctly in the ‘Orbits of' Mars Kadi Mercury, while our uninierfal Rule, 


4.7123634+2 Log.- 
5-»3 8 3343 + 3 Log.- 


— Log. <3+ Log. Sine 2A = Log. t ft Term. 

— Log. d+ 3 Log. Sine A= Log. 2d Term. 


Here a, the Sem. Tranf. being confidered = 1, the Log. of —— = Log. c of Eccentricity, and d=i + — 


si-1-and its Log. is /mail, and may be rejected or taken a 

except thofe of Mars and Mercury. 

Suppofe r=,o6, then d= 1.001 8, whofe Log. = 0.0007810. 
Hence, 4.71148 + 2 Log. c + Log. Sine 2A = Log. I ft Term in Si 


a Quantity, for all the Planetary Orbits, 


1. To the Sum of the conftant Log. 4.71148, and twice the Log. of Eccentricity in Parts of Unity, the Scm.Tranfvcrfe, 
add the-Log. Sine of twice the Mean Anomaly, and the Sum (rejecting Radius) will be the Logarithm of the firft Term in 
Seconds, to be added to, or fubtrafiedfrom, the Mean Anomaly, according as it is lefs or greater than 90 Degrees. 

2. To the Sum of the conftant Log. 1.712C2, and the Log. of Eccentricity, add the Log. Sine of the Mean. Anomaly, tk 

Sum (rejecting Radius) hfitfg tripled, will be the Log. of the lecond Term in Seconds, to he always added to the Mean 
Anomaly. : 

N. B. The Mean Anomaly is here always reckoned from and to Aphelion, wherein the Seconds may be omitted 
in computing the Corrections; which being made, Say, as the Aphelion Dijl. is to the Ptrih. Dijl. fo is the Tangent 
of half the correSied Mean Anomaly, or true Angle of the Planet at the Upper Focus, from Aphelion, to the Tangent of halftht 
true Anomaly, or Angle, al the lower Focus of a Planet, from Aphelion, required. 

EXAMPLE r. Hence the of-tlie'Plsnet at the Upper Focus = 

The Eccentricity of the Orbit of Jupiter, being 0,048119 (according to 75° ■' »s" 4°'" Logt. 

Dr. Halley) and the Mean Anomaly of that Planet .75", required J 37 30 36 50 . . Tang. . . 9.8831410 

the true Anomaly t -’ C<?nft. Log. Orb, 9.958083* 

jft Term. ~| i<l Term. - 


ad Term. 

j.7113a Court. Log. 
8.68311 L ug.; Eccentricity. 


1*9-4 •..« , 3">8*+ , 

Corrertion 7 3,6K -j- 
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_ Different METHODS of folving the KEPLER1AN PROBLEM. _ 

c b 

Putting r = S as Sine A, f=Sine following Quantity, and continuing the Terms of the former 

1 2r* ar** 1 4 c 3 xs t 

Fluxion of the elliptic Sector, by making —g —— 3 -1-—— — —— 5 -, is'c. = ---^.~ , and confidering the 

Rectangle of the Cofines of any two Angles (Radius being Unity) to be equal to, half the Sum of the Cofines of the Sum and 
180X60x60 . z ones / " c e * / * 

Diff. of the Angles, then, after a prolix Procefs, -— g - X i-Kfrex — f 3 /S 3 —~~ SH-igyf.a A +- — ■■ 

f. 4 A. will be the Number of Seconds to be added to the mean Anomaly, that the Angle at the upper Focus, {and 
thence the Angle at the lower one) may be more correctly found. Whence are derived the 


Let E denote the Log. of Eccentricity divided by half the greater Axis , F the Log. of half the left Axis divided by half the ' 
greater, G the Log. of the Sum of the Squares of half the greater Axis and twice the Eccentricity divided by the Square 
of half the greater Axis. 

Take P = 1,71277 ■+ E + ■§■ F + |G 1 Then the Log*. of 4 Terms f 1. U X P + Log. S. A Log. K^L 
Qj= 1,14130 + E + y F Lin Seconds to be connected -J 2. 5 X Qj+- Log. S. A— Log. Rad. 

R = 4,71236 + zE + F I with A, will be I 3. |R + Log. S. 2 A — Log. Rad. 

S =4,50824 J (-4. |S + Log. S. 4 A — Log. Rad. 

Of which 4 Terms the firfi is always to be added, the Second always to be fubtractect: The other two to be added a 
fubtracted according as the Sines of the refpective Arguments, 2 A and 4 A are pofitive or negative. 

The two principal of the Terms (fee p. 53. of Mifc. Traits) agree with thofe before exhibited, being like thofe 
two Terms or Equations laid down by Sir Isaac Newton iaSchol. to 31. Prop. Book I. of his Print ipia, If a cor- 
refter and concifer Fluent of the Fluxion of an elliptic Sellor, formed by Rays drawn from the Curve to the lower 
Focus can be obtained, a farther and more certain Correction of Ward's Hypothefis will be of Advantage, which 
ocherwife, in numerous unconverging Terms, will be intricate and ufelefs. 

As the foregoing Correction of Ward' s Hypothefis by four Terms is not perfectly exaCl in all Parts of the Orbi. 
of Mercury, a farther Correction in this, and other more excentrical Orbits, is as follows. 


As half greater Axis of the EUip/is is to the Eccentricity, fo is Sine of the mean Anomaly to the Sine of another Angle firfi 
found; fultrail this firfi found Anglefrom the mean Anomaly, and to the Log. Sine of the.Remainder (which you may call the 
eccentric Anomaly) add the Sum of the Log. of the Eccentricity and the confiant Log. 1.7581227 (the laft being Log. 
of Degrees 57°,295779 =s Rad.) the Sum (rejecting Radius) will be the Log. of an Angle in Degrees and decimal Parts, 
which being fubtralled from the Jfrfi found Angle, the Difference will leave a Correliion to be added to the mean Anomaly. 

With this correfied Anomaly, repeat the Operation (if necefiary) by always adding the lafi Correction to the given meat. 
Anomaly. 

Then fay. As the greater Sent. Axis of the Ellipfis is to the lefs, fo is the Tangent of the corrected Anomaly, to the 
Tangent of the Angle at the upper Focus of the Ellipfis; whence the Angle at the lower Focus, or true Anomaly, is bad h) 
the common Proportion, 

The foregoing Rule is true to a Second M one Operation, in all the Orbits of the Planets, except thofe of Man 
and Mercury, in the former of the two iafl: mentioned Orbits, the greatrfi Error, is about three or four Seconds, and in 
the latter amounts to nearly ns many Minutes, in which lad Orbit three repeated Operations will be necefiary for a 
true Correction. But, to avoid this Trouble, the following Method of Computation, (not quite (o prolix as the former) 
is true to half a Second, even in the Orbit of Mercury, without repeating the prolix Operation 1 


Add together the Log. Cof. of the Sum of the mean Anomaly once correlted, and the excentric Anomaly, the Log. Sr~ 
cant of the Angle firfi found (by the former Rule) and twice the Log. ojf Eccentricity, (in all of which Angles the 
Seconds may be neglected) the Sum of ail (deducting twice the Radius) will be the Log. of a Fraction to be added to 
dmty, when the Sum of the /aid Anomalies is between 90° and a 70°, bus otherwife to be fubtraCted therefrom. 

Then the Log. of this Sum, or Remainder, being Jubtraficd from the Log, of the firfi Cornel ion in Minutes, you wili 
have the Log, of the true Correction in Minutes, to be added to the given Mean Anomaly. 


Q 


Different 
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RULES and EXAMPLES 


FOR DETERMINING 


Other Requisites of Elliptical Orbits. 


PROPOSITION I. 

determine the Dijlance of a Planet, or Comet, from the 
Sur, from the true Anomaly and Eccentricity of the Or¬ 
bit given ? 

Example. 

Mercury’s true Anomaly being 66° 32' and Eccentri¬ 
city of his Orbit ,20589, required his Diflance from the 
Suw ! ' ' ' 

Rule i. Logarithms. 

Square Radius (taking it 1) . . . 0.0000000 

To Square Sine half true An. 33° 16' 12 " 9.4784880 
Diit. bet n . Foci, or double Ecc*. ,411.78 9.6146652 

To Fourth Proportional P c ,1239234 9.0931532 

tn. As Sum Perih. Dift. +P, 9 i 80334 co. 0.037141c 
To Penh. Dift. . . . ,704110 . 0,8908807 

Aphel. Dift. . . . , *20589 . o!o8?3077 


PROPOSITION II. 

To determine the Eccentric Anomaly of a Planet, or Comet, 
from the true Anomaly and Eccentricity given s’ ‘ 


Mercury’s true Anomaly is given 66° 3 p* 24", ana 
tricity of the Orbit ,20589, required the Eccentr 
maty ? 


As Radius (taking-it 1 \ 

T„-rw . ' a , • „ • * • 0.0000000 

So the Eccentricity, Jo S $ . . ‘ 

To Fourth Propor 1 . Q~ ,08,9666 . . 8. 9 i 3 6 3 -p 

As half greater ,80334 «>. o.oyi .Ii 7 

lolVnh. Dill. , 794 „o . 9.8998807 

bo Aphel. Dift. 1.20589 . . . 0.0813077 

To Dift. j? fromi© . 1.043109 • • 0.0182200 

K. B. 1 he Fir ft ‘Term in the laft Proportion is always 


, S 3- <!• 5 • 6. 7. 8. 


.^!!LQ_+ half greater Axis 


As a / t'erih. Dift. ,79411 7 . ccr. 0.0500596 

To A/Aphel.Dift.i.20589 . : . 0.0406538 

So Tang, half true Anom. If 33" 16' 12" 9.8169886 

To Tang, half eccentric An. J? 38° 57'25" 9.9077020 
Doubled . 77 54 50 excentricAno- 

maly required. 

PROPOSITION III. 

To determine the Mean Anomaly and Equation correspondent of 
a Planet, or Comet, from the Exceutric Anomaly and Ec¬ 
centricity of the Orbit given? 


Excentric Anomaly of Mercury is given 77 0 54/ ro* and 
Eccentricity of his fhbit ,20589, required his Mean A no- 
tua/y and Equation of his Orbit? 

Logarithms. 

Radius 57^295779 .... I ,.758,227 

Eccentricity ,205890 . . . I 9.3136353 

Seep.cfi. . , . Conjl, Log. for Orbit J 1.0717580 







ViS 7&e ROYAL AS T R O N O M E R 


RULES for finding the R E QU ISI-TES of ELLIPTICAL ORBITS. 


Cond. Log. Orbit | 1.0717580 
Excentric Anom. 77* 54' 50^ . Log. Sinel 9.9902651 1 


32 6 . n°>535i5' 1.0620231 


M.An! } 4 


ISum, M. Anom. 89 26 56 [By Dr. Halley's Table*, 
True Anom. . 66 32 24— [Eq n . * 2 ° S4 7 i°" 

Our Equation 2 2z 54 32 agreeing with Dr. Halley. 
PROPOSITION IV. 

| To determine toe Defiance of a Planet, or Comet, from the 
Sun, from the. excentric Anomaly, true Anomaly, and Ec¬ 
centricity of the Orbit given ? 

Example. 

The true Anomaly of Mercury being 66° 32* 24*', Excentric 
Anomaly 77 0 54/ 50*, and Eccentricity of the Orbit 
,20589, required his Dfier - * ■' 0 — * 

Rule j. 

As Sine true An. 66» 32' 24^ . , co. 

To Sine Exc. An. 77 54 50 
S o Sem. Conjugate e . 
v 'Ap.Did. X Per.Dift.= v/ i.zo589X,794ii 

To Did. 2 from© . . 1.043109 . 

The fame as before. 

Otherwise. Rule 6. 

| As Sine half true Anom. 33 0 i6 ; .12* 

To Sine 4 Excent. An . 38 57 25 
So^Perih.Dill. ,79411 . . 


To>/ Dift. 2 from© ; . 

The Dill. 2 from©req d . 1.043109 doubled 0,0183298 
The fame as befbr 



N. B. When the Defiances from the Sun are determined 
the foregoing Rules in any of the planetary Orbits, aTable of ] 
Logarithms may be compofed to thefe Defiances, at Sight, from 
Gardiner's Tables, to fix Places of Figures. 

PROPOSITION V. 

To determine the greateft Equation of a Planet, or Comet,| 
or greatefi Difference between its mean and truf Anoe 
lies ? 


The Sem. Tratefverfe of Mercury’s Orbit beieig 1, and Ec¬ 
centricity ,205 89, required the greatefi Equation ? 


From the lower Focus, as a Center with Radius, 
mean Proportional between the Sem. Tranfverfe and Sem. 
Conjugate of the Orbit, deferibe an Arch to interfefl thel 
elliptical Curve, and the Point of that Interfedlion will 
be the Planet’s true Place, at the Time of the greatefi 
Equation ? 


Hence, ^Ap. Did. X Perih. Did. 1.20589 X,79411 
= .978575+ = Semi Conjugate, ' / ,978;754 Xi =» 9 8 9 2 3 
a mean Proportional betwixt both Axes, being the DiJtarA 
of Mercury from the Sun, at the Time of his greated E- 
quation; Double Eccentricity = ,41178 Did. Foci ; and 
1.01077, the Didance from the Pianetto the upper Fra:: 
(by the Nature of an Ellipfis, the two Diftances of J 
Planet from the upper and lower Focus, being always 1 
equal to the Tranfverfe Axis of its Orbit) whence, from 
thefe three Sides of a given Triangle, the Angle of tni 
Anomaly, at the Sun, or lower Focus, is determined to H 
81® 4* 6",8, as follows. 


Sides A in fame Ratios. 

98923 = © 2, from Sun to Mercury 
41178 s= Q F, from Sun to Upper Focus 
101077 = 2 F, from Mercury to Upper Focus 


}•: 


[half 241178 = Sum 
120589 


H = Half : 

H — 2 F (oppofite t< 


Sun 

Ind*. : . Ind’ 
3. Log. I 4.9186923 I 9 
). Log. 5.7096982 o 
Log. I 4.8998807 I 9 
L °g-I 4-3357787 I 9 



three Sides are given P 


te an Angle oppofite to a given T 40° 32' 3^,4 

right-lined Triangle, uubofc < Doubled 8 1 4 6,8 . 


Half 19.8640499 I29 deduflRad-M 
. Tang. 9.9320249 | [thefe Indices 
. The d. at O, oppofite 2 F, being the ' 
[of true Anomaly, required. 


JUJhES 





and NAVIGATOR. 


“RULES for i 


“ Rule 

,• Add the three Sides together, and take f the Sam,, 
jand all the Differences betwixt that half Sum and each 
of the 3 Sides, according to the foregoing Order. Then 
fet down under each other, the arithmetical Complement j 
of the Logarithms of the half Sum, and of that Dfferenci 
between the half Sum and the Side oppolite to the An 
Igle fought-, then fet down (under thofe cp. Log 5 .) the 
Logarithms of the Differences betwixt the faid half Sum 
and the other two Sides; the half Sum of which will] 
be the Tangent of half the Angle required. 

N ow (by Rule 3.) 

As ^Perih. Dill. ,79411 . . co. 


the REQUISITES of EL L t'p't'lC A1 ' ORBITS. 


0.0300596 
o.0406538 
9.9320249 


Tang, i true An. (juft found) 40° 32 / 3 # ,4 
To Tang. ± excentric An. 9 at the Time 
of greateft Equation . . . 46°29' 57 ,/ r 2| 
Doubled ... 92 59. 54,4 
[Anom. at the Time of the greatef Equa 
(By Rule 4.) Conft Log. for Orbit . . 

Dif. bet. M. and excent.J 

' ’ " 46 49 »7 • ”“.78048 .. 

Sum, M. An. 104 46 44 ,1 
Tr. An. —81 4 6 ,8 

\Df the G a. 




jATioN 5 23 42 37 ,3 required, agreeing with Dr. 
lal/e/s Tables j our Equation being greateft but by 

‘proposition VI. 

To determine the Eccentricity and other Dimen pons of a Planet's 
or Comet's Orbit from the greateft Equation given ? 
Example. 

The greateft Equation o/Mercuryb Orbit being zf xz'on", 
required his Eccentricity? 3/ 

Rule 9. 

1 By ,? „ TabI ? of natural S >nes, the Sine of half the 
greateft Equation of a Planetary Orbit (Radius or Semi - 
\lratify, being Unity) will be very nearly equal to the Ec¬ 
centricity, in Orbits not much exccntric ; but in Orbits 
more or very excentric, as in that of Mercury, and the 
Orbits of Comets, the natural Sine of half the greateft 
Equation will be fomewhat lefs than the true Eccentricity. 

. t 'L at , t . hc Eccentricity thus determined, for very eccen- 
p 1C I s * ml, E be augmented, to compute the greatc/l 
equation from thence, by the preceding Example, to cor- 
[refpond with the greateft Equation given. For the 
greateft Equation computed always augments with the 
Incrcafe of Eccentricity. 

NOW, from the near Eccentricity, found by a Table 
of natural Sines (correfponding to the Semi.TranJverfe= 1) 1 
deter mine the lefs Semi- Axis, it being ^Ap. Dijl. X Perth. 
Oft. 1 and then determine the mean Proportional betwixt 
the two Semi -Axes, which is thq,Diftancc of the Planet 1 
the SUN* at that Time, of the greateft Equation, from 

1 HEN, Three Sides of a plain Triangle being given, 
(the Dijlance of the Planet from the Sun and upper Focus, 
and Utjiance oj the Foci') determine the Ano-ln nf A_ 


-e of the Foci) determine the Angle of ti 


nomaly, (by Rule 8, preceeding) then the 
maly, and laftly the mean Anomaly, correfponding; from 
whence the greateft Equation will be determined, (being 
the Difference between the true and mean Anomalies) nearly, 
according to the Eccentricity. 

N O W, Say, as .the computed greateft Equation, 
is to. the greateft Equation given, fo is the affumed Eccen-I 
tricity to the true Eccentricity required. 

N. B. The greateft Equations and Eccentricities, nearly 
affumed, are in a very near Proportion to one another. 

. Otherwise, for the very Eccentric Orbits of Co- 

METS. 

Rule 10. 

MAKE two Aftumptions of Eccentricities, one lefs and 
the other greater than the true, (which you mayeafily do 
by having Regard to the natural Sine of -} greateft Equa- 
tion) and compute the greateft Equations, by the fore¬ 
going Rules, to both Eccentricities affumed. Then take 
their Excefs, and Defell, by comparing them with the 
greateft Equation given; talcing alfo the Differences of Ec¬ 
centricities affumed. 

Then fay. As the Sum of Excefs and Defeb! of the con 
puted greateft Equation, above and under the givi 
greateft Equation, is to the Difference of Eccentriciti 
affumed, fo AtheDefedl of the computed greateft Equ; 
tion under the given greateft Equation, to a correfpondentl 
Difference of Eccentricity, to be added to the defective 
Eccentricity, for the true Eccentricity required. 

N. 3 . IF both the computed greateft Equations {hould 
happen to come out too little,' or lefs than the gh,m\ 
greateft Equation, you mull fubtradl their Defects’’^ 

~ne another, and fay. 

As the Difference of Deft bis of Equations, is to 1 
Difference of affumed Eccentricities, fo is the greater 
of Equation, to the Difference of Eccentricity to be added I 
to the lefs or greater defedlive Eccentricity, refpeblivelA 
affumed, for the true Eccentricity, required. According 
THE Method of Trial and Error. 

*»* NOW, i greateft Equation given of 9’s Orbit 
= 11° 5 1 1 18" whofc natural Sint is ,205438 (by Ta¬ 
ble of Sines) for the Eccentricity of g’s Orbit, where 
of you may obferve that the 3 firft Figures ,205 arc cor¬ 
rect (in Refpedl of the Semi-Tranfvcrfe = 1) by what 
has been given and determined; but ,206 too much. 
Therefore, Let the Eccentricity be affumed ,205 5 about ont 
ten-thoufandth Part greater than the Sine of l greateft E- 
quation. In which Afthmption, from £ greateft Equation, 
you may fometimes rc]eff Seconds, and take the Sine of tin 
next whole Minutes greater, as of 1 i° 52', when the Or-1 
bit, as at prefent, is much excentric, which Sine would be 
= ,2056349, or ,2056 at four Places. 

E ccentricity affuined = ,205 5, whence ^i.zocc x ,79451 


Aph. Dili: 


1 - 20 55 


.7945 
>7945'* *l>c 


Pcrih. Dill. = Sent. Conjugate 

(for 1 equal Scm.Tranfverfc) 
Proportional between the A: 




,089271 = diredl Dill, g f r . ©, hence, 1,010729, 
Dill. 9 fr. upper Focus, F ; and Dill. Foci = iloub. 
Eccentricity = ,4110, being the three Sides of a given 
Triangle to fmd the /_ oppoftte to 9 I-’, or A 2 O F, the 
' ue Anomaly of 9 at that Time ? 



Tfo ROY U ASTRONOMER 


RULEjS for finding the REQUISITES of ELLIPTICAL OTVErT'S. 
Sides A. 

(By Rule 8.) ,989271 =* © S') fr. Sun to Mtrcury 1 

,411000 =° O F >fr. Sun to upper Ftetu > 

1,010729 =* 2 F J fr. Mercury to upper Fectu, J 



Log*. 

0. Log. 

Q.QI 88228 

0. Log. 

0.7,04757 

Log. 

9.9OOO939 

Log. 

9-3349 1 39 

£ 

,9.8643,63 

. ! Tan 

. 9.932,58' 


1,205500 = Half »».H 1 « 

,194771 = H — S F (oppofite to Angle required) 

,794500 *H- 0 F. 

.2,6229 a H—© g. 


Doubled 81 5 9,2 the/, at G, or true Anomaly. 

NO W (by Rntg.'j As ^ Perih. Dili. ,794? • ... • <=<>• 0.0499530 

To ^Aph.Dilt. 1,2055 . : . -.0.0405836 

So Tan. i true An. found 4o°32' 34",6 .... 9.932158, 

To Tan. § eccen. An. 2 at? - 

Time of gr. Equation £ 46°29'47".10.0226947 

Doubled 92 59 34, Eccent. An. at Time of greateft Equation. 


See f. 96. Conft. Log. for the Orbit ... 

Correft eccentric An. gz°S9' 34"? 

Supplement 87 o 26 5 • 

Dif. bet. M. and Ecc. Anomalies + 11 45 29,6 . 


, . Log. Sine 9.9994073 + 
i°,7S8*3 • • 1-07034,8 


Dif The computed gr. Equation . . 23 39 54,4 fr. crffumed Eccentricity. 

True gr. Equation . . 23 42 37,3 fr. corredl Eccentricity. 

T Defett z' 43" of Equation fr. ajfumed Eccentricity. 

NOW, As 23® 39'54" : 23® 42' 37" > :» ajfumed Eccentricity ,2055 : ,20589 the true Eccentricity, req ,! 
Or 85194'' : 85357" j 


* * Hence, it is evident, that by a careful and near Affumption of the Eccentricity, from a Table of nntur 
ine* a very great Accuracy, from Computation, will refult in determining the true Eccentricity of the Orbit from ti 
reaiefl Equation given ; and the Trouble of a Second Affumption and Operation, for any of the planetary Orbii 
/ill be thereby avoided, 


REMARKS. 

1C of the French Authors make the grcati ft Equation of Mercury to be 
'hit F.iemcuts of Aftronoiny, p.8i, makes it to be 14“. 1'. 5". wit! 
1 Eccrntricity to 1 the Scmi-tranfverfo. Street makos tho Eccentri 
according to Or. Utility I Street’1 Mercurial Aftronomy being reckoned 
7.' Jitermine the Principal Piatnererx of the Or/iiti 0 
un in the Subfrfjuiplieate (or .* Power) Proportion of tiro Periodic Tl 
lamented in the Proportion of tho Sum of the lUaffin of Matter in 
;t that Sunt and the Cttimitity of 


ercury to be not lefs than 040, and Monf. De la Call/e, 
s'. 5,'. with Eccentricity zti,65 to 10,1176 the great 
tho Eccentricity of 2 7970 to 387,0 the Semi-tanfve 
ng reckoned very corrodl, 
of tb, Orbit, of P/anrtt V 


roportion of tho Periodic Time, (by Prop, 15. II. 1, Newtonian Print ip, 
of the Maflca of Matter In tho Sun and each Planet to tho Klrft of Tw 
or in the Sun, by Prop, 60, Peek l, Princifit,, Thoy revolve in periodic 
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‘The ROYAL ASTRONOMER 

















and N A V I G A T O R. 


jA' TABLE foewing, at Sight, the Number of Days, from the" ill of January 
_any Mmth.Day of the Year following in a common or Leap Tea/. 































The ROYAL ASTRONOMER 


"(EQJU AT ION 

of | illian Years. 


Solar Years. 

EQUATION 
of (ulian Years. 

Days. H M S_ 

+~77 54 K 5 1 

+ . . 11 37 4 2 
4 - • • 17 26 34 


Sri 

.EjSST TquXtion 

of Julian of (ulian Years. Uur ' _ 

I Years. | 6 h 9™ z4 s 26 th i$ fo 4- O f - — le ^ s - 
1 "Days."I Days. H'fMjT Days. H|M S_ 

--—I -i- 77 6 924 + . . 5 48 55 

Hundred 4- . . 12 1S 49 1+ . • > 1 37+9 

Years + . . 18 28 13 + . . <7^44 

— 4 4- . . 03738 — ■ • °44 2‘ 

of them, +.. i 15 »6 — • • 1 2 Jj4 2 




3000 1095750^ 

4000 1461000! 

«?ooc 1S26250 

6000 2191500 

7000 2556750 

8000 2922000 

90C0J 3287250 


3 . — 3 ° *9 8 3 2 
5 — 38 » MS 5 4 ° 

3 — 46 4 | 4 Z 48 

3 — 53 21 2 9 5 6 
y — 61 14 >7 4 
3 — 69 7 4 12 

0, -76 2 3*51 20 

<j The above Equation 
y (Days of Julian Years 


— 23 519 57} 

— 30 23 6 37, 

— 38 16 53 i6| 

— 46 103955 ' 

— 54 4 26 34 , 

— 61 22 13 13 

— 69 15 59 S 2 

— 77 9 46 3 2 l 

to be applied to the 
in 2d Column, fori 
ic Number of Solar 


Example. ] 

To find the Number of Days in 673 So/./rjl 


+ 19 1422 9 ~ • 

4 - 26 3 9 3 2 — • 

+ 32 i_5 56 55 m 

4-39 444 18 — 

4 - 45 17 31 41 — 
4-52 6 19 5 — 

4-58 19 0 28 — 
4-65 7 S 3 5 1 — 


quaiionsto in Ju. Y” for D s in the. _ 

eapplicdto famcNoofSyderlYrs. 7o find the Diffi- 
>:vys of Ju- Ex. to find the Num- «»« tefwan o 
an Years, be, of D»yt in 6 n Sy. Gregorian Solar 
rVs.,c /ter,'.}I Tears. TefllS t 
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Of the Progression of the Aphelions and Nodes of the Orbits of the Planets, 
and of the Progreffion of the Aphelion of the Earth’ 


































































Ike ROYAL ASTRONOMER 


6/ the MEASURE of TIM E. 

The Sydereal and Solar Day. 

THE Rotation of the Earth, on its own Axis to the Lefr, or Eafterly, being uniform, (caufingan apparent uniform 
Revolution of the fixed Stars, about the Earth, to the Right, or Wefterly) is the equal Mea/ure of Time. 

; p ort t he Diameter of the Earth’s Orbit being but a Point in Proportion to the immenfe Diftance of the fixed Stars, 
their Eofition cannot be altered to us by any other Motion of the Earth than that of its Rotation on its own Axis, 
(except a ftnall apparent Change caufed by the progreflive Motion of Light, and of the Earth in, its, Orbit. 
iAnd therefore the real Rotation Eafterly of the fame Point, or Meridian of the Earth, to die fame fixed 1 Point in the 
Heaven?, (or the apparent Revolution, Wefterly, of the fame fixed Star, to the fame Spot, or Meridian, of the 
[Earth) through an entire Revolution, is always the equal Mea/ure of vsbat is called the Sydereal Day. 

But, the Earth having an accelerated ox retarded Motion, through its Orbit, to the Left, round the Sun, and a 
Rotation the fame Way, or to the Left, on its Axis, caufes an apparent Motion of the Sun to the Right. The Interval 
of thefe two Motions (real or apparent) at the Son's next Return to the fame Meridian, is what the Afironomirs call the 
Mronomical, or mean Solar Day, which they make to begin and end at Noon. For if they reckoned it to begin and 
end from and to any other Time of the Day, (as from and to Morning or Evening) the Inequalities of the filar Days 
•mould he much greater, on Account of the htcreafe and Decreafe of artficial Days. And the Sun being the bigger 
~ ~ ' the Year, the folarDay, for that Reafon, is found more conve- 

of its diurnal Revolution round the Earth, it would, every Day, 
appear to deferibe the fame' ‘Parallel, through the Heavens, (from Riling to Setting) and be accompanied with the 
fame fixed Stars at its Return to the fame Meridian. But by the Earth’s Progreffion in its Orbit, as before de/cribtd, 
the Sun, every Day, appears to be removed as much to the Left, orEaftward, of the Sun’s Place on the former Day, 
as’tlie Earfli'has'really movtd-rhtr^5r»r<r^y,‘irrtheoppofite-Part "of the "Orbit or" Ecliptic. _ And therefore, apparently, 
the Sun returns to the fame Meridian-each Day,about 59' 8® (the Earth's mean diurnal Motion in right Afcenfion) later 
than on the former Day, or Return of tike Tame fixed Star to the fame Meridian. For the Stars appear to advance, 
each Day, about cq> 8", (or 7 | T Part of a Revolution) of the Sun. 

Hence t mean aftronomical or folar Day is meafured by the Sum of 1 Revolution of the Earth on its Axis, and 
3 * j Part of another Revolution, = 365° + 59' 8", OR 

An ASTRONOMICAL or SOLAR DAY, at all Times, 

Is accurately meafured by the Sum of 360* of the Equator,, and an Arc of the Equator .correspondent to the Are of the elliptic 
■ Orbit, defcribed by the Earth'(ox Sun apparently) in that Day, i. e. 360° + Difif. R. A. in that Day. 

For, when the Earth has defcribed a Revolution of 36a? to the fixed Stars, on its own Axis, it muft ftill revolve to 
the Left, that Day, as much as its annual Departure in R. A. the fame INay in its Orbit, to bring the Meridian of the 
Earth under the Sun; then apparently removed to the Left, or Eaflward, as much.as the Earth has advanced in the 
contrary Part of her elliptic Orbit. 

The like is alfo evident by. the apparent Motion of the Sun and Stars exhibited on the cnclfilal Globes. 

Therefore, if a. fixed Star comes tothe Meridian with the Sun, at Noon, the fame fixed-Star, after-one Month or 
7 «_ of a Year, will come to-the fame Meridian exafily T ’ f of 24 Hours, or 2 Hours, fooner, and fo, in Proportion, 
for any Number of Monthsafter. In 6 Months, or Half a Year, it will come ta the Meridian at Midnight, 12 Hours 
preceding the Surj; an.d in ,365 Days, being almoft a folar Year, it will come to the Meridian about one Day fooner, 
or nearly- return to it again with the Sun; in which lift Interval, the fame fixed Star willhave return’d tothe 1 
Meridian about- 366 Times, or made nearly that Number ol Revolutions to 365 Returns to the Meridian, or 
Revolutions, of the Sun, 

Hence, • Hcv* S —~ z 3 h 5^ m 3’ 5^ Ih 3 fj S<J rl , &c. — Time of 1 Revolution of the Earth ox fixed Starr, 

being nearly the Quantity of the Sydereal Day, in mean folar Time, but not.corredily, S ttt Fergufon’s Aftrtmwq 
(P.9;, 96) crroncoufly making 366 Sydereal Revolutions, cxndly, in 36; folar Days. 

titi’ The above Confutation docs not confider the Earth’s Motion (or ' un’s apparently) through the whole Orbit, or 
Ecliptic in right Afcenfion ; but only provides for 365 Days of a Revolution. Therefore the compleat Year mull bo 
divided by ilfelf + 1, the Revolution gained in that Time, for the corrcdlcr Length of the JydcreaTDay. 

Hence, = .997^95^7 Pay = 23" S fi™ 4 » 5"- z6<°, tfc. correfter Time of the 

Syuereal Day. 


Or, 


■.Light, and the Stars revolving in oucceuion rnrougn 
nient than the fydtrcal, for the common Mea/ure of Tim 
Tf the Sun had no other aDDarent Motion than that 
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Or, As 3650*. 243006021 


: 360° paffed over in R. A. :: j D. : 59'.! 388236, (Ac. 

_ jn’s mean diurnal Motion in R. A. = 59' 8" ig'" 4jiv, £sfr. 

I Now, As 360”+59',i3882 ? 6 = 3600.98564706 apparent diurnal Mot. O : 24 Ho.? . h 6 6 ^ 

1 3600 apparent diurnal Mot. *.: . 5 3 1 

' ru “ •‘■■"■ieai Da v, in mean Solar Time, as before, 23 h 56 m 4* 5 th z6 fa ,(sfc. 


The Sv: 

Hence, any fixed Star comes to the Meridian each‘s ^ 


3 m 5 j. 54 th 34 fo 


Night, fooner than on the former Night 5 

[Time by a regulated Cloth. 

N. B. As a 7um of the Earth on its Axis meafiures oneJydereal Day, there mufi be one Turn, or fydereal Day more, in 

I tbeCourfi of the Earth through her Orbit, than the Number of filar Days in ’which that Courfe is comp leafed, ’whatever 
Number thofi Days may be. And the fame holds-with ref pell to any other Planet revolving 
Number of Days in -which it goes through its Orbit. 


ts Axis to the Stars, and the 


The Sr 


r deduced correllly. 


A fiydereal Tear, or Revolution of the Sun with the fame Star, or 0 a is nottill 365 D s .256532906 (becaufe 
(the Stars go forward 50" 3 o'" a Year) confequently, the Number of fydereal diurnal Revolutions of that Star to the, 
I fame Meridian, in that Time =t= 366.256532906. I 

365.256532906 Days. 
whence » ' 366.256532906 Rev' ~ 

The Sydereal Day, 


= >99773 3 Day. 


n mean Solar Time, = 


Hence, any fixed Star comes to the fame Meridian each? . _ , th 

Night, fooner than on the former Night, correftly, 5 7 • • • 4 55 54 


! , (Ac. correllly. 

‘lime by a regulated] 
[Clock. 

*„* One apparent Revolution ofi the Sun to the Meridian ’will be lofi by a Planet moving round him-, in the fame Manner I 
hat a Traveller -would lofe a Day going round the Earth the fame Way-with the apparent Motion of the Sun. Who •would j 
■eckon one Day lefs at his Return than the Libabitants remaining at the Place of his Setting out ; vihatever Number of 7 
•r 'Time, he took to go round the Earth. 

Hence, theNumberof filar Days that any Planet takes to go round the Sun in its Orbit, willbealways 1 lefsthanl 
1 the Number of fydereal Days, or Revolutions, of that Planet to the fame fixed Star, in that Time. And if the Earth 
l. turned but once round its Axis in a Year, the fame Way- that it goes round the Sun in its Orbit, there would be 
f continual Day on that Side of the Earth next the Sun at its Setting out, and continual Night on the oppofite Side : As 
I the Moon keeps the fame Face towards us by turning once round her Axis while fhe goes once round the Earth. 

I The Table, Page 21, is ufed for the Regulation of Clocks and Watches, it fhews the Differesice in Succellion, 
| between a Number Of filar and Jydereal Days. The Difference between I folar and 1 fydereal Day is fhewn to be 
f 3 m 55* 54 th , as aforegoing, that the fixed Stars daily accelerate, or come to the Meridian fooner each Night 
pjthan on the Night before. 


To regulate a Cloci 


r Wat, 


If, through a fmall Hole, in a Window-Shutter, or in a Piece of Metal fixed to a Window, you obferve at what I 
I Time any Star difappears or vanifhes behind a Chimney, or Corner of a Houfe, at a fliort Diftancc, and you further 
I obferve the fame Star vanilh or difappear the Night following 3 Minutes, ;6 Seconds, fooner, by the Clock or 
! Watch, and on the Second Night 7 Minutes, 52 Seconds, fooner ; the Third Night 11 Minutes, 48 Seconds, fooner, 
andfo on every Night, fooner, in that Proportion, for feveral Days, according to the Table, in Page 21. of theStars 
deceleration, then the Clock or Watch will be found to go true, according to mean or uniform Time. Otherwife, it mult 
be altered to go by that Rule, and may be regulated by it to half a Second of Time. 1 

The Thne-meafurer being thus well regulated according to the uniform Motion of the Earth on its Axis, or equal 
Mcafure of the fydereal Day, it will fhew you the different Inequality of the folar Day from NoOn to Noon; to be 
imes greater and fometimes lefs than 24 Hours by the Clock. The Time by a"regulated Clock, and that by a 

I un-Dial will never be the fame, except about April 15, June 16, /lugt/ft 31, and December 24, each Year, for i 

by the equal Movement of the Machine, all the Year, the unequal Time' by the Sun will be found flower than the 
lime by the Clock, from December 24 to April 15 ; and, from thence, till June 16, falter; front thence to Annuli 
31, flower ; and thence to December 24, faftcr than the Clock : The Sun’s Time being the unequal Motion 


IN. B. 
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N. B. The foregoing Day* are thofe, on which the equal and unequal Movement* meet, or fhew the fame Time; 
but are not the Days, •whereon the Sun's equal and true Motion is alike, for 24 Hours, hereafter Jbewn. 

The EqyATt on-Table », at p. 19 and 20, exattly fhew the Difference between the Time by theSun, and that by en 
equal moving Clock, for the Year. Efpecially the Table at Page 19, giving that Equation readily from the Sun's Place, 
or Longitude otily. 

The Longitude of the fixed Stars being known, when any Star, wbofc Relation to the Ecliptic is known, comes to the 
Meridian at Midnight, the Suds Place, or Longitude, in the Ecliptic being then oppofite to the Point of the Ecliptic coming 
to the Meridian, •will be alfo known. 

































ard NAVIGATOR. 


37 


E Q_U ATION ./TIME, 


Street imagined that this fuppofed Inequality of the Earth’s Rotation, or firft Mover, was compenfated, by making 
Ufe of the Part of Equation negledted by Tycho, under a contrary Title, or Sign, as he has given it in his Afironomia 
Carolina ; though we find no Reafon for any Inequality of the Earth’s Rotation. 

Befides the common Equation of Time, giving the Hour by the Clock when it is Noon by the Sun, for each Day 
of the Year, there is annually publifhed, (in an excellent Efhemeris, intitled the Connoiffame ties Temps, by Monjieur 
Miraldi, of France, fent for into England for Want of Allronomy being more encouraged among us) another Equation 
of Clock Time, correspondent to the IncreafeofTime by the Sun. This lajlEquation begins its Epocha with the Time by 
the Sun, November z, when the equal and true Motion of the Sun fora Day is alike : and not from the common 
Epocha's, of April 15, June 16, Augujl 31, at December 24, when the Sun and Clock mark the fame Time. It (hews 
the Increafe, or Difference, of Clock.Time from November z, for each Day of the Year, correfpondent to the Time 
the Sun. The Difference of any two of which Increafes, for any two Days of the Year, (hews the Increafe or 
creafe of Clock-Time, correflly, correfpondent to the Increafe or Dccreale of Time by the Sun in that Interval, 
is Equation is exaflly conformable to the other common Equation of Time, and its Increafe and Deo cafe in the fame 
tr-val, 

iXAMPLE. On November z, (the Epocha of the increafng Clock-Time Equation) Noon by the Sun, according to the 
nmon Equation of Time, is at I i h 43™ 51 'by a Clock, •well regulated-, t-nd therefore this Clock being fit at 12, on the 
j fame Day, when it is I z or Noon by the Sun ; it will continue to go 16 m 9* forward of correct mean Time, each Day round 
the Tear. 

Required the Increafe of Clock-Time, correfpondent to the Sun's Time, from November 12, (ill after Leap-Year) to 
December 10 following, and the correll Times by a regulated Clock, when it is Noon by the Sun, on each of thofe Days ? 


Increafe of Clock-Time in that lntcr-oal\ 
correfponJcm to Time by the Sun. J 
But, Ncv,mb,r 22 ... 2 


3 Dif. fame as .... S 34 Dif. 
42s Noon by Clock, from above. 


21 53 28 correct mean Noon, by a regulated Clock. 

So for the Reft. 

It? A Clock may be regulated by making it go from its Time of iz by the Sun, with the Increafe or Decreafe 
Time, in a Day, or for a longer Interval, according to the Equation-Tables of Time following, fr each 
Day of the Year. 

The other Method of regulating a Clock, is by making it meafure 23 h 56 m 4 s from the Infant of any Scat’ 
Railage through the Meridian, to its next Return to the fame Meridian, as before obferved. What its Return exceeds 
that Time it goes too fall, what it wants, it goes too flow, of correSl mean Time. 

To find the true Time, or Noon, by a regulated Clock or Watch ? 

RULE. Obferye the Time marked by a Clock, when the Sun’s Center is on the Meridian, being lire Infant tint 
Sun ceafes to rife any higher, and is going to defeend. Or, you may obferve the two Times niaiked by the 
slated Clock, when the Sun has an equal Altitude in the Fore and After Noon ; the Middle of which two bfiauti 
: be the true Noon marked by the Clock. Whatever the Time, marked by the Clock, is flio't of or exceeds, 
at the true Noon, mult be added to, orfubtrafled from, the Hours, Minutes and Seconds, marked by the Clock 
11 other Times of the Day, for the apparent or true Time, by the Sun, required. 

,X AMPLE. Let theTime ofolsfirving a given Altitude of the Sun, marked by the Clock, in the Forenoon, he tf 20" 1 34*. 
the lime 0/ obferving the fame Altitude on the Afternoon be z h CO" 1 36*, required, from theme, the Time marked bo tie 
i when it is Noon, by the Sun ? 


, C-f-Time ill Olifcrvation. 

* ’ ’ 3 49 31 J—lr. Time e,l Ol,lerv.,cion 

ICC, Noon by the Sun, is at . . o 10 3 after 12 by the Clock, 

il from all other Hour, of the Day by the Clock, for the Time apparun by the 
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The Inf ant of the Paffage of a Star, or Planet, over the Meridian , is determined by -the like Method of 
Corresponding Altitudes. The farther the Sun or Aar is from the Meridian, the fajter it afeends or defeends, 
\nd is theiefore the fitter for Obfervation, if equal Altitudes can be obferved. 

This Method is of mod ufe for obicrving the Stars, or Sun in his So/fiices, having no Change of Declination in the Inter¬ 
val of the two Obfervations. For, when the Sun has a Change of Declination, whereby it approaches the elevated 
’ole, and increajes the Meridian Altitude with the Length cf Days, and confequently makes the Afternoon Arc great, 
er than the Forenoon Arc, deferibed between the fame Altitudes, then the Mean, between the two obferved 
Inftant;, will be liter than it really happened. And the contrary follows in the Decrea/e of Days: For then the 
Change of the Sun's Declination being towards the depreffed Pole, the Mean of the two obferved Infants will be 
pmsr than it really was. 

The greateft Error in the true Time, thus computed, occafioned by the Sun’s Change of Declination, does no; 
exceed 3c*. But, to compenfate for that Inaccuracy, we have given a 'Table for the different Latitudes and Interval; 
between the two Obfervations. exhibiting the Mean Infant, or Neon of the Sun, marked by the Clocks, as coriec.i, 
is if no Change of the Sun’s Declination ever happened. See this Table farther cn. 


Of the NATURE and DIVISION of TIME. 

Time is the Suecrjfton of Duration, mcafured by the Motion, or Change of Place, of the Cfrfl 
•Time Kteafuredby tial Bodies, in their refpe&ive Revolutions through their Orbits; particularly, by the apparent' 
Motion. Motion of the Sun, or the real Motion of the Earth in its Orbit. And the Standard Mcafnre of 

Time to which all other Meafure thereof refers by Comparifon, is the Mean Solar Tear (fubdi-i 
vided into Months, Weeks, Days, Hours, Minutes, and Seconds) during one Revolution of the Earth (or Sun apipa-[ 
rently) through its Orbit. ' 

The Mean Solar Day, and its Parts, differ from the variable Solar Day (from Noon to Noon) and its Parts, as has: i 
been Ihewn before. j f 

The Mean Solar Year is determined by dividing the Number of Days by the Number of the! 1 
Mean Solar Tear, Revolutions apparent, or real, of the Sun or Earth, iti that Time, as derived from the Sun’s j 
Alcan Motion. 

Thus, p --~ s —*°°- ulye ? — ■■ .= 365,2423006021, or 363 d s h 48 1 " S4‘ 46 th i9 fo 16 fl , fcV. 

100,00210802469, in 100 Julian Years 
Length of the Mean Solar Year. See p. 7. 

The Length of the Year between other like Points of the Ecliptic differs by many Seconds of Time more or lets, x- 
cording to the following Computations {torn Dr. Halley's Tables, (See Palladium for 1756J where the Equation of 
Time, and Decreafe of the Sun’s Mean Anomaly, for a Revolution to different Points of the Ecliptic are con. 
fidered. 


ir. Halley 's mean 
Vat, s h 


£rs Cn '< 


« April T9 4 5* 3J 

H May 20 5 55 7 

22 June SO 14 SS *5 

SI July 22 I 54 9 

slug. 22 8 12 4- 

eOn Sept. 22 4 25 34 


Jcf Dee. 
™ Jem. 
X Pti. 


H.B. Though the Length of the above Mean Afrtmomical Year is fometimes determine 1 ! b 
Mean Afrom/nieal the Number of Revolutions betwixt a given Number of So/Jliees, containing a certain Nwill'd 
or Solar Tear, letlicd of Days, on which account the mean Year is commonly called tit c Tropical Year; yet tk 
the Tropica! Tear. Length of the Year fo determined is properly the Dillance of Time between the next osarcc 
Equinoxes, or Mean Year, before afeertained, fulf ly dejtinguijhed by the Name of 7i»p 
For, according to the foregoing Compulation, the Tropical Year of Cancer is fuen to be lefs than the Mean Year, b) 1,1 
Seio/n/s of Time ; and the ‘tropical Year of Capricorn more by 40. Seconds of Time than the Mean Year; as the ~ ' 
oi the Autumnal Equinox is feen to be left than the Year of the Ternal Equinox, by about 16 Seconds of 
owing to the progrefiive Motion of the Sun’s Apogee, and regrciiive one (or Precellion) of the Equinox, in refin'd 0 
til" fixed Steers, each "Julian Year; making together \> i" 50'", in a Julian Year, that the Sun’s Apogee goes forw.ml 
of 'll’' Equinox. 


IICIKC, 
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*5 :: iz' : 565,256532906 = 365-1 66 o™ 
[of tJi 


firm? N. B. The above correli Proportions are ne w; there being no Inftancc, that we have feen, in any ft 

Anomal:fiscal Year. Afironomy,where the Sydereal and Anomalijiical 7ear are corse Sly deduced on their true Principles. 

The Time of a Mean Lunar Year is meafured by twelve Lunations, or Revolutions, of 
Moon to the Sun, from any Synodical Conjunflion, to the next, of the Moon and Sun. 

Notv, a Mean Lunation, or one mean Lunar Month, is thus determined. 


As Dif. 12 4 12 40 14 55 4* ! 365,25 : : 12 5 : 29,53059085119, See. r= 29-1 I2>' 44m 3s jth ^.Sfo -,fi &e. a Mian 

[nor Month, or l.un.itior. 

Yuoel-vt Yitnes which = 354 D*.367C902142S, or 354' 1 S6 4S m 56 s 35th s, cr° 13ri fi re , the Length of tha Moan 
Mean Lunar Year. Lunar Year. 

The civil or political Year confift of a certain Number of Days, according to the Ufage or Cuftom of any paiticu- 
' lar Nation j of which fome reckon according to the Days in the Lunar, but moll according to the Da>s in the Solar 

The civil Solar Year with us contains 365 Days for three Years together, and every fourth Year, commonly cilhd 
■ Leap-Year, or BiJJextile, contains 366 Days. This Account of Time, or reckoning, by the Year, is called t. e 
Julian Account, from Julius Cerfar, who firft inftituted it, as a Means to make the e vil and corrrAfl »• Y- ar at d 
its Seafons keep Pace together. He ordered, in each Leap-Year, the Intercalvy Day, to be added to the 23d : f r e- 
hrstary, and for the 23d and 24th of that Month to be reckoned as one Day, which 23d being the 6th of the C 1 -. ds 
of March, and twice reckoned, called BisfextusDies, gave the Name of BiJfextVe to that Year. In our F.ngilh l.\- 
manacs this Intercalary Day is added at the End of February, making the 29th Day of that Month, in each Jhfii.Mile 
or Leap-Year. 

Hence, a Mean Julian Year confills of 363 d 6 h c. 1 " o' o th o r ° o" 

But a Mean Solar 1 ear confills of 365 5 48 54 46 19 16 fee. 

Difference, a mean Julian Year is greater than a mean Solar, 7 ,1, fo (j 

Or, Time that the Sraftns go back each Julian Year \ ’ ' ' 1 " > J 

rOr, 361;'',21; Julian Year. 

1 I tcc 1 D ay__Y rl Dec" J 365,2423006021 Solar Year. 

’,0056993979 129,9(97‘715091 &c.j ,!-I- 

l_ ,0076993979 Difl'crence. 

f)r, t 29r-9 23 11 5; m 56* it' 1 ' I3 f “ 25 rl Sec. or about 130 Years, in which the Seafons, or Equino^*, f..ll hack 
or happen earlier hy 1 Day in the Julian Account. 

’/'his hilling hack ol Seafons caufing great C'onfufion in fettling the Time of p.a/ler, according to it:, or ginal hi- 
lliuitiou, I’ope Gregory XII J. look in Hand to reform the Calendar, in 1582; whole Example was billowed in 
1752, I y the liritijh Parliament. 

In the Time oi the Nseeur Council, Anno Clirilli 325, the Ventetl Equinox is faid to have happened ibufuasia 
ther crronemifiy deleimim il) on the 21 ll of March: For, by Halley's Ajlraumnienl ‘’, 61 1 it happened on Ahse.h ilu 
2< >' 1>. II 1 ' 21, "* in the Forenoon j which, among Altronomcrs, is on March the 19th 23 1 ' 25'" P. -VI. and not on .he 
r 1 ll ol March, arenrilinp, to V.rrnr i/lahlijhr,/. Ilelides, we lind the Yernal Kpuiuox, aeeonling to Hall t, fell on Mar,. 
t he 191I1, 15 11 54 111 30' 1 apparent lime, in the Year f> c6 (See Palladium fur that I'.ar) which e. 11 refj omhi will 
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March ths 20th, 3 h J4 m 30*. Morning; and fell about 44" 1 21 s , later in 1752, that Year for which the Old Stile was 
corrected to correfpond with the new one, or foreign Account of Time, and likewife adapted to the Error of tht\ 
Equinox, falling on the zxfl, inf cad of on the zoth of March, as it fell at the Nicene Council, and falls at this Time,! 
though the Alteration of our Stile to correfpond with the foreign Account was the principal View. Pope' 
|Gregory XIII. firlt fettled the Neva St'le 1582, who called 5th Oflober the 15th for that Year, thereby ftriking 10 Days 
out of the Calendar. For, dividing 1257 Years fince the Nicene Council, by 130 Years, in which the Seafons fall back) 
a Day, the Quotient will be above gf Days, the Seafons were then fallen back. From hence, 1257 Solar Yeats 
(fince the Nicene Council appear to have been compleated, befides 9I Days, in 1257 Yeats of the Julian Reckoning 
for which Reafon 10 Days loft in the folar Account of Time, were firft ftruck out of the Julian Calendar, fince 
made to coirefpond with folar Time. 

And to prevent (as much aspoftble) the falling Back of the Seafons in the Month Days for 
Alteration of Style, the future, and to keep a Conformity between the Gregorian and Solar Account of Time, (the 
one in whole Days, and the other in Days and Parts, to the Year) Pope Gregory farther order¬ 
ed, that every Fourth Hundred Tear, from 1600, Ihould confift of 366 Days, as ufual; but that every Three Hun,' 
Tears or Centuries, in Succeflion from e-ven Hundreds, Ihould confift of 365 Days only (fimilar to three fuccejjinie T L 
after each Bf extile) and not contain 366 Days each, as formerly. Thus he provided for 3 Days, that the Seafons 
fall back in every 400 (inftead of 390) Years. See f. 30, 31. 

In this Ntw Account of Time, called the Gregorian or New Stile, from Pope Gregory it’s Author, the 
Seafons fall back but one Day in 3200 Years. 

For, they fall back in 5200 Years by Julian Account = ~ = 40 Days. 

5200 

They go forward in 5200 Years, by the Gregorian Account = ■ X 3=39 — 

Difference, they fall back in 5 200 Years Gregorian Account . : . 1 Day. 

Or, becaufe in 400 Gregorian Account , but 1 Day of the Seafon’s falling back in the Julian Account is confi 
and provided for, which happens in 390 Years, 10 Years, in every 400 Gregorian, are unprovided for, in which the] 


Seafons fall Back ; and therefore - 
Seafons fall back 1 Day. 


— = 13, Times 400 Years = 5200 Years Gregorian, as before, in which thi 

Anno Chr 

The Old Stile was correfted in England to the New, for . . 175; 

The Year of the Nicene Council .325 


Now, 


1427 

130 


Dfference. The Years from Nicene Council to our Alteration of Stile . . 

11 Days, nearly, the Seafons fall back from the Time of the Nicene Council, to 1752, the Time) 


when the Stile was altered in England. 

Which 11 Days loft in the folar Account of Time, were fupplied in the Gregorian Account, in our Calendar, by| 
ing the 3d of September 1752, the 14 th of that Month. This Alteration of Style reduced the Seafons (with regard 11 
e Month Dais) as they flood at the Council of Nice : For 1427 folar Years and 11 Days over are nearly compleated in 
that Time inflead of 1427 Years only, reckoned by the Julian Account. 

”encc it appears, that reducing the fame Number of Days into different Years of any Kind, does not give a dif- 
t Value to thofc Years in cither Account of the fame Time ; which is contrary to common Opinion that thole Days 
>ft. For, whether we reckon the fame Number of Shillings, in Guineas, at Twenty Shillings and Six Pent 
21 Shillings each Guinea, the different Number of Guineas by either Account, in the fame Number of Sbitii. 
r, will have but the fame Value, fimilar to the fame Number of Days in a different Number of Solar, 'Jfu/1,1 
uul Gregorian Years. 

Of Years. 

The cavil or common Tear, is of different Length, according to the Cuftom among diflerc 
Tii-vil Tear. Nations. Some Nations reckon this Year by the Solar and fomc by the Lunar Motion. 

The Civil Tear, in moll Parts of Europe, contains 365 Days for three Years fucccflivcl; 
tolar. Lunar, called common Years, and every 4th Year contains 366 Days, called Leap Year, 1 
Bffrxli/c. 

Thefe Civil Years are called alfo Julian Years, from Julius Cafar, who added a Day every 4th Year to mnk 
is heexpetfted) the CVWand Solar Account of Time keep Pace together ; and keep the Seafons, by that Mean 
nearly to the fame Days of the Month. 

The ci-wl or common lunar Tear is likewife Complete, or Vacant. The Complete con (ills of 35 H 
Complete. Vacant. Days, at the F.nd of which the Year begins again. The Vacant, or Embatimic Year, is that 
wherein a Month is added to make the Lunar correfpond with the folar Account of Time. Ityj 
this Method, the Jews kept their Account of Time, according to the Lunar Motion. Hut, by adding no more tl 
Month of 30 Days, called Ve-Adar, every third Year, in their Account, it fell Short of the folar Reckoning, 
that Time, by about 3;1 Days.___ _ 
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The full Romans ufed the Lunar, Vacant , or Embolimie, Year, as it was fettled by Romulus the 
Rowan Year. firft King, and Founder of Rome, who made it confift of ten Lunar Months, or Lunations, and 

therefore terminated 61 Days fhort of the folar Year ; by which the Seafons in the Roman Year 
Vacant, Lunar, were unfixed, and wandering, in the Month days on which they fell: Whence they had a Table 

publifhed by their High Priejt to appoint the Time of their Spring and other Seafons. Julius 
Ca-far, confidering this Difficulty, reformed the Calendar (as aforefaid) by making the Year confili of 365 Days and 
Six Hours, reckoning the Houis every fourth Year only, conjiltingof 366 Days. But the Julsan Account of Time, 
thus Itated, required a ftill farther Correftion, by the Equinoxes failing back about a Day in 130 Years, and unfixing 
the Times of the Seafons, and the Fall of Eajler, and confequently of the other Fcajls thercor, depending. There 
fore 1’orE GREGORY Xlll. took the Calendar in Hand, and, in the Year 1582, ordered (as before obferved) the 
rth of Oftober to be called the 15th. By this Means hereftored to Days the Seafons had retreated, f nee the Niccne 
Council, AnnoChriJH 325, and reduced the Julian to the Gregorian Account of Time. Who, by reckoning 3 Days 
lefs in 400 Gregorian Years, for the Time to come, made the civil or political, nearly to keep Pace with the Sclar 
Years. 

O/Mokths. 


Month. 

Agronomical. 


Periodical. 


Synodical. 




The Months are of two Sorts, ajironomical and civil. 

The ajironomical Month is the Time in which the Moon goes through the Zodiac, and beyond ; 
and is either periodical or finodical. 

The Periodical Month is the Time in which the Moon makes a complete Revolution from any 
Point in the Ecliptic to the fame again, which, at a Mean Rate of Motion, is in 27'* y h 43’" j», 
as has been computed. 

The Synodical Month, called alfo a Lunati 
Conjundtions of the Moon and Sun, being 29* 
been computed. 

The Civil Months are limited for the Purpofe of civil Life ; and differ in their Maw, 
of Days, alfo Beginning and Ending, according to the Cuftom in different Nations. 

The firji Month of the JevoiJh Year happened according to the Moon, 

September ; the Second JevoiJh Month in September and Odlober, idle. O S. 

The Eirjl Month of the Egyptian Year began on the 29th of our Augujl, O. S, 

; The Fuji Month of the Arabic and Turkijh Year began the 16th of our July, O. S. 

The Firji Month of the Grecian Year happened, according to the Moon, in our June and July; the Second in July\ 
and Augujl, isle. O. S. as fet down in the following Table, uleful in antient Ailronomy. ■ 


Civil. 


n our Augujl and 


Antient. 


Jfhe Jewis 
■vith Months 




3 

4.'7 cMj . . 

[ Sbcbat 


$$bcbat . , . 

or Abib 


Utr t they atitk-d a Month called 



or Days a 
Days in the Year . 


, July 16 30 
lAi.at.ft 15129 
>3 3° 


. |Dcc. 


famZn M.rch » 

!W . . Lpnl lla 


Dvlbrztnn ■ Ijum- 




A common Month is divided into 4 Weeks; of which Kind of Months there ai 
Weeks, in a Julian Year ; befides 1 Day over, or 2 in BJ/extile. 

A W111 k is divided into 7 Days, wliofc Names are known. The antient Gentiles 
to tile Days of the Week, from the Names of the Planets, which they fnppofed to 
The 1II Day of the Week they denominated Sun, the ad Moon, the 3d Mars, 4th Mercury, 


Heel. 









The ROYAL ASTRONOMER 


D I V I s ION of TIME. _ 

Of Days. 

Day. A Day is either natural or artificial, in Propriety of Diftinttion; 

Natural. The Natural Day is divided into 24 Hours, from the fame to the fame Time. 

Jrtijiciai. The Artificial Day is the Time from the Sun Riftng to the Sun Setting of that Time. 

The Natural Day is Agronomical ox Cavil. r „ „ . 

Agronomical. The AJlronomical Day begins at Noon and ends the Noon following. Aftronomers find this 

J ’ Limit, of Beginning and Ending Day, fitted: for their Purpofe of Computation, by the diurnal 

Revolution of the Sun from Meridian to Meridian. For the Days would be much more unequal (as was obferveti 
if they be -an and terminated at Sun Rifing or Setting, or any other Time of the Sun s diurnal Revolutions, except 
a* MiLiehti which yet would not, fo well as Noon to begin Time at, anfwer the Purpofe of Calculation. 

* " The Britijh French, Dutch, Germane, Spanijh, Portuguefe, and Egyptians, in common Reckoning, begin their Day 

at Midnight. ’ The antient Greeks, Jews, Bohemians, Silefians, and modern Italians and Chinefe, did, and now begin 

D The antient ^Babylonians, Perfians, Syrians, and modern Greeks, did, and now begin Day at Sun Rifing, according 
to the civil Cuftom of each Nation. , 

N. p. The Italians reckon the natural Day by 2+ Hours of the Clock. Other Nations, by reckoning twice twelve 
of the Clock, prevent their Clocks ilriking 24, (like the Italian Clocks; at one Time. 

Of Hours. 

Hour . An Hour is divided into 60 Parts called Minutes. 

The Hour is either equal or unequal. 

Equcf. An equal Hour is the 24th Part of a mean Day, meafured by a well regulated Clock, 0; 

Unequal. An unequal Hour of a natural Day, is meafured by the Sun’s unequal Motion in the Ecl.fi,, 

inclined to the Equator in an Angle of 23° z’i' A, while 15°, and the V? of the Increafe of H, 

4 for a Day, counted on the Equinottial, fucceflively pafl'es the Meridian. 

’An unequal Hour is otherwife the f Part of the Artificial Day from Sun Rifing to Setting ; and is alfo the Pari 
of the Night, from Sun Setting to Rifing, as reckoned by the Jews. Thefe unequal or JewiJh Homs, increafe and | 
dccrcafe with the Length of Days and Nights. For Length of Jewifh or unequal Hours, fee Ladies Diary for form 
Years, by the late Mr. Henry Beighton, F. R. S. 


A Minute of Time is divided into 60 equal Parts, called Seconds, and each Second is divide: 
into 60 equal Parts called thirds, and fo on, in a Sexagefmal Subordination. 

The 'Jews, Cb Means, and Arabians divide the Hour into 1080 equal Parts, or Scrnpk' 
containing 18 Times 60 ; whereby one Minute contains 18 Scruples. 


A Cycle, or Period, is a Revolution of Time. 

The Cycle of the Sun, or Domiuical-Let/er-Cyclc, is a Revolution of 28 Years, i 
Interval ol Time, the Days of the Week in the Julian Account return to the fame Day 
; Sun’s Place never varies every 7 Times 4, or 28 Years, above 7 Times i‘ q — 13 > 1 i", 
not 50' in 100 Jul,cm Years, according to Fergufou's Allronomy After the Completion of tl 
!»in the lame Ordir over again, with relpett to the fame Month- Ays of the Julian Reckoning 
d by the common Hundiedth Greg nan Ye;u>, coining between See Tails further on, of U 
.suseal Letter at Sift, a. err., rg to hah attics, for any Year hefre , rdfence Chrijl. 

! c Cytfr of tl.e Moon, commonly called the Golden Number, is a Revolution of r 
in which Interval lime, a o'diug to the Jnl.au Account, (including the 6 odd Hours 
the Coiijuutttoiis, Oppolitions, and of.or A:putts of the Moon with the Sun, are within 
: lame Situation as tlu-y wei u 011 the lame Month-buys in the preceding Cycle. Bur this 
, like the Sun’s Cycle, by the common Hundredth Gregorian Yeir coming between A' 
r on, Jor fading the Golden Number nt Sight, a, cording to both Stiles, for any Year before . 

The Inihution-Cyclf. is a Revolution of 1; Vmrs, only; tiled by the Bam,ms 
tormiumg the Times of particular Payments by the Subjetts to the Republic : Which l. 
founded by Coujiautinc, ill the Year ol Chrtjl 312. 
err,mini ; the Nun.brrs cf nub of thefe Cycles, arithmetically, fat tier on. __ 



and NAVIGATOR. 


Of the FIXED STARS. 


They are Co called, becjufe of the Fixed Diftancc they are generally obferved to 
parent diurnal Revolution in the Heavens to the Right arifing only from the Earth’s 
They appear of different Magnitudes from their different, but immenfe, Difiances 
infinite Sparc, from our Sight, and are feen much bigger by the naked Eye than 
limes, taking off the Scattered Rays, caufing a Radiation or Scwti.iation t 
incc fo many diflinift Points of native Light. If the Stars /hone with sorrowed 
as invifible without the Ufc of Telefuipes, as the Satellites of Jupiter, any one of wJ 


great eft of the Fixed Stars . 
ud Stars difcoverable by the naked Eye, i 

ght, to be innumerable j but the Deception . _ _ t .... 

alocue, co nfi fling of a large Number of Stars, which- cannot'be feen wit ho u/the Hei 


The Light of the Moon to this Earth in the Night-Time, being much fupsrior 
Stars, it follows from thence, that the Stars were not defigned for giving Light in tl 
than are vitible to the naked Eye require the Help of a Tdcfcope to difeover them, j 
a Syftcm of Planets and Comets, which would be invifible from the ncareft fixed Star, it is 

e Power, lVifdom , and Grcatnefs of the Creator or All we behold! 

J he Stars on account of their different Appearance, have been diftributed into Six ( 
ing the leafr Magnitude vifible to the naked Eye. This Difiribution being made lor 
thofc Stars which cannot be feen without the HeJp of that Inftrument are diftingulfhed 


Of CONSTELL ATIONS. 


intients, to diftingui/h the Stars, divided the Starry Sphere into different Conj 
icxt one another, in the Heavens, by drawing about them the Out-Hues of \ 
s they fuppofed a Collection of* Stars to reprefent. Thole Stars, which could 
formed Stars. 

wife unformed Stars, are now reprefented on a Celefiial Globe, by which any. pa 
nown and diftinguifhed, by giving the moft remarkable Stars the moft rema 
'Onftellations is 48, and the Number on our modern Globes about 70. O 
id Bayer’s Letters. The firft Letters of the Greek Alphabet are put to denote tl 
be Order of Magnitude from 00, denoting the Star of the firfi Magnitude j (3 denoi 
d Names of the Stars arc as truly defined and dijhnguijbcii, as if they were Jheu 


led into three Parts, ift, the Zodiac, of 16 Degrees Breadth, quite round the 
1 * Containing 12 Conftclletions; Aries, Taurus, Gemini, Cancer , Leo, Virgo 
In the middle of this Zone, or Belt, is the Ecliptic, or Circle which the Earti 
appears to deferibe, as feen from our Earth. 2d, The Region of the Heav< 
3d, All the Region on the South Side, containing 15 Con/le flat ions ,. 
ic into twelve Parts by the equal Dropping of twelve Parts of Water, fat each c 
) the whole 12 Parts having firft dropped through a final/ Vdfil into a Receiver 
\ the Night following. 

ns, and different Stars, obferved in each He mi fp here, by different Aftronomcr 
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«the ROYAL ASTRONOMER 


CHRONOLOGICAL TA BLES. 

ir fince Christ. 


The GOLDEN NUMBER, at Sight 


for any Year before c 
Years above Hundreds before Chki 


N. B. T'he Golden Number for Old and New 
|Style is the fame, and takes Place, at the Beginning 
of the Year, with the Dominical Letter for each 

W'. 


Befo 

t Christ. | 

Since Christ. 1 j 

Hundreds 

of 

Years. 

Hundreds 

of 

Years. 


5700 

q8oCr 

1900 

0 

1900 

3800 


"37OO 

1800 



3900 

5500 






5400 

35OO 





5300 

34OO 



2300 


5200 

3300 

I J ( 00 

500 

2400 

430° 


3200 



25OO 

4400 


3100 

1200 

700 

2600 

4500 

4900 

3000 

1IOO 

800 

27OO 

4O00 

4S00 

2900 

IOOO 

900 

2800 

4700 

4700 

2800 

9OO 

IOCO 

29OO 

4800 

4600 

2700 

800 

1100 

3000 

4900 

45 00 

2600 

700 

1200 

3100 


44 °° 

2500 

600 

1300 


5100 

4300 


5OO 


3300 

5200 


2 3OO 

400 

1500 

3400 

5300 

4100 




3500 

5400 




1700 


5500 

3900 

2000 

IOO 

1800 

3700 

5000 


m 


Years, above Hundreds I: 


|99|98|97|96 

79 78 
I °|S9| 
+ « + o. 


26 27 

vk 

3384 


Golden Numbers before and i 


in Succcfiion, I 


Years above Centuries fince Cbrift, 

Complement to any Number of 19 Centui 

for*Years fince Chrift, will have the fame Golden dumber, and the contrary. 


following Column! contain MTbofe counted 

|tUr By which Conft’uftion of the above Table, any Number of Years before Chrift, 

r Years fince Chrift, will have the fame Golden Number, and the contrary. , , ehitt > 

EXAMPLE. To fad the Go/Jen Number for 1789 Tear, fwce Chrift ? and alfo for 1611 1 cart before Chrift . 

| C j, r i ft ft anl ), | 4 J Golden Number required, 

J%oXr i >9 Hn!'' 1 "' 51 • • 

■1611} 




0 find tbt Golden Numbtr before Chrift ? 
LUI.E. Divide the Years before Cbriji by 


RULE. . 

being taken from —, - - 

If Nothing remains the Golden Number 


IS£S re 

The contrary { 5 ?„« Chrift —17*9 

Complement before Chrift lit 

'the^Ye'ars fine <s Cbrift, anl divide the .W/l 


y/// 

/I 


/} 

ir 

j Golden Number required. 


RULE. Add 1 to the Years fine 0 Cbrift, anl divide the anm ") 
,n, what remains will he the Gchlen Number for that Year. A"* 
if o remains the Golden Number it 19. 

Year 
1789 


4 Golden Number req uired. _ 

—--Chronological 
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*»4 NAVIGATOR, 


CHKONOlOGlfcAL T A'bTTs 


A 

rABLE 

The k 

of th 
foun< 
nown 

e Sun' 
, and 
Vorld. 

Place 

her 

Acco 

throughout the Year; by which the Moon's Place 
ijtng and Setting nearly, for London, or any Pai t 
rding to Nemo Style. 

the Moon’s 
Place. 

5 ; 

Vlrh 

| Okf 

Feb. 

O- 

March.i 

OK 

April. 

0V 

©8 


July. 

Au, 




Dec. 

* 

ii’» d 























The ROYAL ASTRONOMER 


CHRONOLOGICAL TABLES. 


TABLE, lhewing, at Sight, the Moveable Feasts, and Terms, for ever, by thi 
and Golden Number, according to Old Style. 

Of Ufe in HISTORY and CHRONOLOGY. 

From 

>. Golden Xmas Shrove Eafler Rog. Afcen. Whit- Trin. Advent Eafter 

Numbers. to Sh. Sund. Sunday Sunday Day. Sunday Sunday Sunday Term 
Sund. _ begins. 

2.5.13.10 6 W o d Feo. 5 Mar.26Apr.30 May 4 May 14 Mayzi Dec. 3 Apr,i2 I 

7.10.15.18 7 12 Apr. 2 May 7 11 21 28 3 19 

1.4.9.12 8 19 9 14 iS 28 Jun. 4 3 26 

3.6.11.14.17 9 20 16 21 25 Jun. 4 11 3 May 3 

8.19 io Mar. 5 23 2S Jun. 1 11 18 3 10 ' 

2.5 13.16 6 ~ Feb. b Mar.27 May 1 May 5Mayij May22 No. 27 Apr.13 ] 

4.7.1015.18 7 1 13 Apr. 3 8 12 22 29 27 20 

1.9.12.17 8 1 20 10 15 19 29 Jun. 5 27 27 

3.6.11.14 91 27 17 22 26 Jun. 5 12 27 May 4 

8.10 _10 1 Mar. 6 _24 2 q Jun. 2 _12_19 27 m . 

2.5.10.4^.16 ~6 ~Feb. 7Mar.28May 2 May 6Mayi6May23 28Apr.i4l 

4.7.15.18 7 2 14 Apr. 4 9 13 23 30 z8 zi 

1.6.9.12.17 82 21 11 16 20 30 Jun. 6 28 28 

3.11.14.19 92 28 18 23 27 Jun. 6 13 z8 May 5 

_8_10 2^ Mar. 7_25_30 Jun. 3 _^3_20 28 12 J 

16 53 Feb. 1 Mar.22 Apr. 26 Apr. 30 May 10 May 17 29 Apr. 8 I 

2.5.10.13 63 8 29May 3 May 7 17 24 29 15 

4.7.12.15.18 7 3 15 Apr. 5 to 14 24 31 29 22 

1.6.9.17 83 22 12 17 21 31 Jun. 7 29 29 

3.8.11.14.19 _g 3 Mar. 1 _19 24 _28 Jun. 7 _14 29 May 6 ] 

5.16 ~5 4 Feb. 2'Mar.23 Apr.27 1 May 11 May 18 30 Apr. 9 i 

2.10.13.18 64 9 3oMay 4 8 18 25 30 16 

1.4.7.12.15 7 4 16 Apr. 6 11 15 25 Jun. 1 30 23 

6.914.17 8 4 23 13 18 22 Jun. 1 8 30 30 

3.8.11.19 9 4 Mar. 2! 20 25 29 8 15 30 May 7 ) 

2 May 12 May 19 Dec. 


by the Dominical Li 


J un - 5 _ £3 _ 

May 9 May Z7 J 

16 Jun. 3 

23 u 

Jun 3 6 24 J 

May 10 May 28 j 

17 Jun. 4 

24 11 

3 1 *8 J 

J un - 7 _ £5 _ 

May 4 May 22 J 


5.16 55 Fell. 3 Mar.24 Apr. 28 

2.7.10.13.18 65 10 31 May 5 

1.4.12.15 7 5 17 Apr. 7 12 

3.6.9.14.17 85 24 14 19 

8.11.1 9_ 9 5 Mar. 3 _2^_26 

5.13.16 5 6 Feb. 4'Mar.25 Apr. 29 


Jun. 1 19 

May 5 May 23 J 
12 30 

19 Jun. 6 

fun Z 2 20 J 
May 6 May 24 J 
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rhe ROYAL ASTRONOMER 


Q_fJ ESTIONS in CHRONOLOGY anfivuered. 


Whence, ^s=6oJ4*59. The $d, and $tb Con. • In Icivcjl Terms, Here, r=5</4“4- • • 2d Dif. 

Alfo 5 th Condition , as will appear. 

For, fubflitutc this Value of .r, in the $th Condition• Then, 


Subflitute this Value of *, in the ^d Condition 


Whence, x s= iw+n. The 1 ft, id, and $d Conditions, . • 
Substitute this Value of x, in the qtb Conditi 


....... Then, ^ or 3£ j l 1 , a whole Number. 

‘ a <w ^ e Number. 

Here i=2c4-i . . Dif. - • — 3= c, a whole Number. 

1+7_,_ _j_ 


Then ■—*-— 3= 2 c 4 "Ij 4“ —-—■, a whole Number. 

4 ———, a whole Number, 

l ^ 

ill Dif. . * . ——» a wbcAr Number. 

5 

d Dif. — - ■, — d, a whole Number. 

5 

is a whole Number by Conference* 
Therefore, fubftitute the aforefaid Value of x, in 6tb Condition, Then, 8</+Sj 4"a whole Number. 




7 d+7 


, Here, d^z-je+i . . : ad Dif. J 


a whole Number. 


a whole Number. 


Whence, 420*4*119* The 1. 2. 3. 4. 5. and htb Condi tit 

The General Affirmative Theorem, in the lowefi Terms ; anfwcrirg all the Conditions of the S^uejlion, let e be what it will, 

Let r=o, then 119 is the Icafi whole Number. j 

*=j, then 539 is the next whole Number, j 

rr=2, then 959 the next, &c, ad infinitum, | 

All other Queftions of this Nature areanfwered in this Manner : the chief Bufinefs being to reduce the required Conditions , to Fradlion? 
1 the low eft Terms, as the Operation proceeds, in order that the final Theorem may take in all the Cafes that can happen $ visa* from o, 3, s,| 
, 4, &c, the fucceflive Values of the aflumed whole Number. And this Theorem will be cither affirmative or negative, 

OTHERWISE negatively, 

PUT x for the Number as before, and Conditions the fame. 

Let 2— ifi Condition, Hence #:= a<*4~i> a9 before, Subflitute in id Condition, Then, —-a whole Number. 

< But - * ^? —, a wlole Number. 

I 3 

Whence, x as: hi —• j. The 1 fl and id Conditions, . . . Here, 4333^—x • . . Dif. . . , ■ ~ />, a whole Number, 

Subflitute this Value, in the $dCondition, . . • Then A s=s - ^ a whole Number. 

Whence, xssiar— 1. The j, 2, 3. Conditions, • . . Here 63=2; • • . mix, —4“•—■— = <■, a whole Number, 

Subflitute this Value of x , in 4fZ» Condition, Then, >L ar . \ —: —14*20 4“ •—2^—, a wAs/* Number. 

Here rs5</ . • • . . ~d, a 7 o£<>/i? Number, 


Whence, ,v=a6o</—1, The 1. a. 3# 4 Condition 

And alfo 5 as appears. 

For, Subflitute this Value of x } 


n the $tb Condition • Then, - 


a wMb Number by Coti/f j^ 


Tbtrtjth 
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Q_ U E S T I O N S i n CHRONOLOGY anjhuered. 

liaji Mult ’pie, divifi lie by z, 3, 4, 5, the Di-uijors lefpciftmB the 4 firft Condition:, 


5. I. 2. 3. 4. Conditions, 

Tier fore, , * . 6r-f*5 = 6o*r4“5g> a whole Number fought, e and a whole Numbers, 
btraft 5 from each Side, 6 c = 6o//4-54> a whole Number, divifible by 6. 

4. 5. Co«rf/V/owj# . . . Here a~o> leaf . , which is already divifible by 6. 
iivifible by 2> 3, 4, 5, 6, the Dimifors refpe&ing the firft 5 Conditions, 


•ja . • .a whole Number, divifible by 7, 
3<1— 3, a whole Number, divifible by 7. 
ciio, The 1. 2. 3.4. 5. 6. Con, Here*r;=i> at leaft </-$- 6, a mbo/c Number, divifible by 7, 
ij; llu’ !aji Multiple divifible hv 2, 3, 4, 5, 6, 7, the Divifors refpe&ing the 6 Conditions, 

1, a 3-4* 5- 6. Conditions. 

brio will be an Ati-irmative Gckrral Thkorf.\t, by which you may determine a: 
6 Conditions, where *=o, 1, 2, 3, 4. ©V. affunud at Pleafire. 

MuLTivx.it, di vifible by fv\cral Numbers, is had by a continual Multiplication of the tovefl Pc 
compofi! all the different Wholes; viz. make upas many of the following Divifas as you can, 
determining the lcaft Multiple of ail Numbers, univerfalJy. 
being different and not divifible by each other have 1X -» X 3=6 for the leaf Multiple, 


, 5, the different Numbers multiplied, taking 11 


Again, z, 3, 4, 5, 6, being the fame as 


Q JJ E S T I O N XVII. 

Cycle of the Sun 4, and Roman IndiCtion 7, to determine the Year of the Julian Period, an 

s after dividing the Year of the Period, by ig, sS, and 14, for 12, 4, and 7, refpeftively, 1 
I. 2. 3. Conditions, 

Therefore, I9<r-f-i2 =: 2S£4“4 = J5H-7. 

Subtract 12. . xgnss 28 h —8, a whole Number divifible by 19, a and b 'whole l 
Subtract lyb . . a loholc Number divifible by ig. 

Remainder t$b —S, a whole Number divifible by 19. 

2ft Dif. \ob —b» a whole Number div.fible by 19. 

Here, /*=23, the leap, 2d Dif. £4~i6> a whole N°, divifible by 19. Whence 28/>-f-4:=r8 
iltiple, of which 19 and 28 arc Divifors, refpe&ing the firft 2 Conditions, 

Therefore, I5f4“7 as 5 32 <i 4 *S 8 

Snbtra£t 7 . . 15c == 532414-81, a whole Number, divifible by 25, c and a whole 

15X 35 ,, "i _ 5X 15* Subtract 525*14-75, a whok Number, divifible by 15. 

7 <i 4~ b, a whole Number, divifible by 15. 

I5**4"i5> a whole Number, divifible by 25, 

2,1 Dif. 8.7-f- 9, a •whole Number, divifible by 15. £Yr. * 

Hcien=2 22, the leaf, 2d Dif. «4- 3, a whole N°. divifible by 15. . , , Whence 

Year of Julian Mod ift Vi 
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2'- rf- 


, r:<A 


CHRONOLOGICAL RULES. 




And the Prime above n—Take, for each, lef* by I. 
Example for 1759* • • Epadl 1 • . G. No. xa* 

No 30 to rejc£l • . 7—* 

So 

The Limit, * 


To fnd Eafter Day, or the Number of Days is falls from the frjl\ 
of March, ittclujive, arithmetically, N. S. ? * 

MEMORIAL RULE. 

Take the Letter and 4, from the Limit Day's Fall, 

The Remain from next Sevens —Add the Limit,— ^That's all. 


J 12 April, the Limit. 
15 April, Eafter, 1751 


. TABLE for readily 
the YEAR of the Dionyftan j 
and Julian PERIODS, cor-* 
refpondent to given Cycle* oj 
the Sun, Moon, and Indiction, 



\AgainJl 3, Golden Number, . • 364 Lunar Years. 

15, Cyde of the Sun, • . 32} Solar Years. 

Sum 687 

Deduct 532 whole Period. 
Rem. Dionyftan Period 155 Yr. required. 

, Example. To find the Tear of the Julian Period, 
anfwering to 17, Cycle of the Sun j 12, Cycle of tbc\ 
“ —* 13, Cycle of Inditfion ? 1 


>1*. hut afterDivifion by 7980 
r4»h Column. j 


Rem. Dionyjian Period 297 -7 15, 

Inditf ion 13 

Rem, 1 . . Tab. N». 6916 4th Column. 
Julian Period 7213 required. 

Or, from above, 829 -7* 15. 


Julian Period 72x3 as before. 

So for the Rfl. 

FROM the 3 Cycles of the Sun, Moon, and In-I 
-JCTioN, given* to find the Tear of the Dionyftan aml\ 
Julian Period arithmetically V 1 


See Rules, Page 160. 

Another General Rule. 

Subtrail the Lunar from the Solar Cytl 

ao added, if not- other wife tub tract able) a. r 

I the Remai nder by 56 t To this Product add tin* friar 
dividing the I.tfi Sum by 532 (if |*icater tlui 
it Number) and the Remaiiulrr vvill he the Dionyfiu 
•t iod niiftvning to the Solar and I.imar Cycles. 

From this Period found, fuhriadt tin* Number of the 
Indiflion (nr hum ^32 added if not other wife fuhtr.n!}- 
.ib|e) dividing the Keinainder by .15 ; then multiply , 
wh.it K-m.iiiiQ by 1064, drduiMinp (if pofiiblr) 71,80 
[from that Prnduft, add the Yr.ir of the f.iiil JJu". v //,j„\ 
I'eijod to the Remainder, and the ],<({ Sum will hi 
Number of the Julian Pciiod, required. 


j Example. To find tic Tear of the Julian Period an- 
ft rering to 17, Cycle of the Sun 5 12> Cycle of the Mm\ 
j and 13, Cycle of Indict ion, 

17 Solar Cycle. 

— la Lunar Cycle. 

Rem. 5, X 56 = a8o 
Solar Cycle + *7 


J WV V : 
i x1064 5 14896 
•Dionyjian Period from above +297 

Sum, is 193 
Subtracting 7980 

Rem. the Julian Period 72x3 
Use of the TABLE to the Left, 

Take out the Number of Solar and Lunar Yeas 
on the 2d and 3d Columns anfwering to the Number 
the Solar and Lunar Cycles : and add together fit 
the Dionyftan Peiiod, if lefsthan 532 j but if greater, 
take 532 therefrom, and the Dionyfan Period will 
remain. — Now divide this Period by 15, and take tfc 
Remainder from the Indiftion Cycle, (or from it I 
added»hereto) and with the laft Remainder in the jfi | 
Column, take out t lie Number in the 4th Column cm* 
refpondent! the Su r of which, and the Dtonyjidnfc 
riod, will be the Julian Period. 

1 e the Sum of the Numbers in ad and ^ 
Columns by 15, and the Remainder taken 
Imliaion will give a Number in the 4th - 
(anfwtiable to that Remainder in the 1 ft Column j 
’hirh being added to tlic Sum of the Numbeisr' * 
d and 3d Col', will be the Julian Period, rcijuir 
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CHRONOLOGICAL RULES. 


rrefponding Month-days of O. and N. Il 
Dif. of Month-days fubtradls from O. II 
ifference of Week-days from O. to N. I 
or, when (hnccCbriJi) the Difference 
,r N. S. the Difference of Week-days I 
rcfpcEling lie fame Monti-Day in both 

metically, anfwcrablc to a given Month - 

3. S . f 

fears fittcc Chrift (viz. i lcfs than the 
rth, —t, and alfo the Number of the 
e Year, or Jan. o. (from Tah.p. izg ) 
and what laft f remains, will be the 


J™ 

>(333 


:o May 15, com. Year. 


3, or 7. Saturd. O. S. required, 
hmetically, anteerable to a given Montb- 

Yea’rs fine eC.r-iJl (viz. 1 lefs than the 
th, —1, and the Number of the Days 
ar, or (fan. o. (from Tab. p. izg.) and 
a Ft the Number of Days Difference bet- 
i divide the Remainder by 7, and the laft 
:r of the Week-Day, required, N. S. 
"Week-day anfwering to May 15, 
1759, current fincc Chrift, N. S. 


*75 3 

4^8 

: 135 from Jar., o, to May 15 cc 


m. 3 . • Tuefday, N. S. required. • 

fir.ee Chrift, retreats, (in reckoning 
h- Jhctut, p. 14S. for Years finre Chrift) 
, on Jan. o, each Year, goes forward c 
of adding the Month-days from 'Jam 
it to Sevens, a:t before Cbtijl, 


UCT RULES for finding the Domini- 
UR IS'f, arcordingto N. and O. Styi.k ; 
»•». uf theD ominicai. I.ftt r r Tawi.ks. 
tt fit tier IIitfi ration <v/~ Rules VJI, & V J JI. 

r/ for any Year fufirc Chi if, O. 5, orith- 


\nical Letter for any 


Divide Hundreds by 4, take ' 
One with twice what remains 
Add once and the Fourth, of 
Quote by 7, and the Letter V 


,pJcforl 

59- S 


Twice* / what rem. -f-r making 9, fot 
year Cent*, 7 deducts, and the Dom. 
B, anfv.criny to a. 

£3* W’hcn the Dominical Letter rctrea 
from 200 Jince Chrift) the Difference of 
advartceSy or adds to the Month-day's of 
Style. And alfo adds to the Numb r of 
for the Number of the Dominical Letter j 
’e Dominical Letter advances (reckor. 
Will) the Difference of.Days between 
fubtracts from the Month-days of C 
Style, (from 200 Year# fince Chrift. 
Number of the Dominical Letter of tl 
Dominical Letter for the New Style, f 
* 1 Styles were cxa&ly alike j as 1 

UNIVERSAL PRACTICAL RUL' 
kkkenck from Oli> to New Si 
above Hundreds, 


and N 


. Or.ifyouadt 

before Chrift, the kii 
will for vo, twine fully 
above complete C'cntu 
Univerfnl Rule la (I gi 
plcte Centuries, that are not i„ 
1 the End of thole Centuries. 


apices with the Difference m 
'\w Style before Chrift. and ■: 
iu the Centuries, in Dates t 1 ' 
Ror.r. (at Bottom of the T. 
r finding the Difference of S 


f l‘he Difference of Days (for the freatejl Part of a C< 
























ROYAL ASTRONOMER 



i Account of the Old and New Ecclefiaftical and Civil Calendar. Of Us 
CHRONOLOGY. 

CALENDAR, or Account of the Year, borrows it’s Name from Kalend, fignifysng the fir ft Day of each Mo 
Roman Account by the Moon. Kalend is deiived from xocKiu, *uoco t I call : For the Prieft, whofe B 
<w Moon , by which the firft Day of each Month was reckoned, gave Notice thereof to the Prefident of the Sacri 
ether, and ordained how the reft of the Days, in tnat Month, were to be fet apart for religious and other Ufes. 
il Account of divine and human Affairs, came to be kept throughout all the Months of the Year j which Acco 
lends) was therefore called The Calendar-Tablet and confidered both as Ecclefaftical and Civil. 


The Day preceding the Kalends, or fnfi-Day of each Month, was called pridYe Kalcndas, the preceding Day to 
c next preceding Day the 4th of the Kalends , &c. reckoning backwards to the Ides of the preceding Month. 

The Day immediately following the Kalends of each Month was called the 4th or 6tli of the Nones j- always rci 
onth from the firft Day cf Nones. In the Full Months of Match , May* July and OElober % wherein arc fix of 
wes fell upon the 7th Day 5 but in all the Months called Hollow or Cave* wherein there are reckoned but four of 1 
tries fell upon the 5th Day. And there being eight of the Ides in each Month, throughout the Year, confequent 
ojithft, and iqth in the Hollow, will be the Days of the Ides, from whence the reft arc reckoned, like the Kalcnd, 
iy preceding the Nones* or Ides* is called pridic Nonas, or pridie Idas, the next preceding Days to thefe, the ad, ; 
of the Ides, according to the following Obfcrvation of the Schools. 

Prima Dies Menfts cujufqtu eft difla Kah t:d<c. 









and NAVIGATOR. 















The ROYAL ASTRONOMER 


PERPETUAL 


TIME-TABLES: 


General RULES for Chronolocists, Historians, Memorandum-bookMakers, Travellers, and Na. 
V gators. Determining, at Sight, the Points of Time, for any one Seafon or Year, paft, prefent, or to come 
Particularly ufeful for alj Perfons writing Almanacs for the STATIONERS COMPANY. 


WHICH Tables (of themfcives) are no more a CA¬ 
LENDAR, or ALMANAC, ferving for any one Seafon, 
or Time, than the Timber cut out in a Dock-Yard for Build¬ 
ing, but not united into Form, is a SHIP ; or no more fo 
than Timber framed for Building, is a Hotife or than 
Rules for making Almanacs is an Almanac. And 
therefore thefeTABLEs or Rules are not fubjeft to Stamp- 
duty ; fince all Pules of Art, for making any Performance, 
are allowable, without Rertraint: For, without Rules to 
make them, there could be no Almanacs. 

This ’Truth we think ourfelves obliged to explain, as 
the Stamp-Office has a Right, by Aft of Parliament, to 
charge a Duty on what is literary and truly an Almanac 
for any one Time, or Number of Times : or on <w that 
Cfnefig Jcrves that Purpofe, for any one Time, or Humber 
f Times, to come : Since every printed Figure or Letter, 
or even the Paper of any Book of Chronology, and ef- 
pccialiy all chronological Rules, may partly ferve that Pur¬ 
pofe. In which Senfe of C£)lC9g ferving that Purpofe 
of an Almanac, for any one Time, or particular Num¬ 
ber of Times, for the Year or Seafon, or Years or Sea- 
fons, prefent, or to come, the 3ft taftES J^IaCC, 
and no further. 

But, our Tables confift of general Rules, not ferving 
cbiefy, or made for any one Time, or Number of Times, 
or Years, prefent or to come, but generally (and not 
chiefly) ferve, for all paft and future Time, and for no 
Year or Seafon, or Years and Seafons, in particular: 
And of which Time, in general, as infinite Duration, no 
particular Year or Years, Seafon or Seafons, can be un- 
uerltood. So that our Perpetual Tables are only fubfer- 
vient (like all other general Rules) to the general, and 
therein particular, Ufes for which they were 'wanted and 
deftgncd . 

for Time, though in Eternity applied 
To Motion, meafures all Things durable 

By prefent, pail, and future.- 

Milton b. V. 1 . 580. 

Rules for Ciironolocists, Historians, &c. 
Rules for finding the Moveable Feasts and Holidays. 

Easter, on which the Red depends, is always the ift 
Sunday after the firll F. Mean, happening upon, or next 
after, March 21 ; and if the F. M. is on a Sunday, Eafter 
is the Sunday following. 

Srptnag flma S.I9 1 be- 11 Rogation-Sundaft 5 WUsT af- 
v rnagrftina 8-stlfor n A/.ruft.n-day ' .(O Ds Iter 
Ouiuqnagrjimet I7..7 Ilia- \\!l-fitjunday 7 Wlcs f Ea- 

■fluadragejimn I !■" J Jlrr. 11 Trinity Sunday | 8 Wks J J/er. 

Advent Sunday the ne.ireft Sand . to tlie Feall of 
.it Andrew. _ __ 


All Sundays St. Barnabas St. Andrew Ap. 

Circumciiion Nat. St. J. Bap. St. Thomas Ap. 

Epiphany St. Peter Ap. Nat. of Chrifl 

Conv. St. Paul St. James Ap. St. Stephen Mar, 

Purification V. M. St. Barth. Ap. St. John Evan. 

St. Matthias St. Matth. Ap. Holy Innocents 

Annun. V. Mary St. Mic. & all An. Mo. & Tu. in Eaft. 
St. Mark Evan. St. Luke Ev. Mo.&Tu.inWhit!; 
St. Ph. and Ja. Ap St. Sim. & Ju. Ap. j 

Afcenfion J. Chr. All Saints 


Eve f Hat. Chr. Pcntccoft St. fames St. An.l>\ 

or J Purif. St. Matthias St. Bartbclom. St. Thom 

Vigil ) Eafter Day St. John Bap. St. Matthew All Saint 


Vigil ) Eafter Day\St. JohnBap.iSt. Matthew I All Saints. \ 
before Afcenfion |SV. Petej■ j St.Sim. (fljudel 

N. B. When a Eeaft-day falls on a Monday, the Vigil or 
Fall is kept on the Saturday-Eve preceding, and not 011! 

. that of the Sunday, which is a Feaft-day. 

| Days of Fasting and Abstinence. 

1 L Forty Days in Lent. C ift Sunday in Lent 

II. The Ember Days, at the J Feaft of Pentecoft 
4-Seasons, on the Wednefdayf\ September the 14th 
Friday and Saturday after the [^December the loth 

III. The 3 Rogation-days, Monday, Tuefday, Wedntfday , 
before Chrift’s Afcenfion or Holy Tburfday. 

• IV. All the Fridays in the Year, except Cbriftmas-day. 

Solemn Days kept, for which particular Church-Service 
appointed. j 

I. November 5, in Memory of the Popijb Plot. 

II. January 30, in Memory of the Martyrdom of K. 

Charles I. | 

III. May 29, in Memory of the Birth and Return of X. ; 

Charles II. ! 


Ilil.T.b.Jan. 23. tndsFeb. 

1 Return Jan. 

2 Return 

3 Return Feb. 

4 Return 
Eafter Term 

!. d!!’ 'J from 


in Morrow of Afccn. || 4 Ret. 


12 MicbaclmasT. leg. Nov. 6,en.ii 
zo | [Nov. it) 

27 1 Return Nov. 3 

3 2 Return 12 

9 3 Return 18 

4 Return 2( 

TUnity Term. 

1 Ret. Morrow of IIol. Tr. 

, 2 Ret. 7 Days"l Fr. IIol/ 

3 Ret. 14 VTrinity, 


1 _ J txclujhfi . 

perpET 0 aT 















Advent 

Sunday. 
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PERPETUAL TIME-TABLES: 

Or General RULES for Chronologists, Historians, &c. 




J A N U A R 

Y 

kxx'i Days 





1- 


F 

E 

B 

R 

u 

A 

R Y 

xxviii or 

xxix 

Days. 



G F 


D 

C 

B 

A 

I 

Fixed Feafts, Remarkable Days, 
according to New Stile. 

See. 

r 

F 

E 

D 


B 

l A 

O 

Fixed Feafts, Remarkable Days, 
according to New Style. 

&c. 

~ r 


th 

7“ 

f 

s 


! 

Circumcision.D ayBr. 5 h cg OT .T. e. 

th 

f 

f 

S 



W 

I 

Sun riles 7 26 

fets 

34, London. 1 

t w 


f 

f 

S 

m 


2 

Sun rifes 8 4, fets 3 56, Lond[6h 

im. 

f 

f 

S 

m 


VV 

th 

2 

Purif.V.Ma r 

y, or Candlemas-dav. 

w th 

f 

f 

s 

m 













f 

S 

m 



ch 


3 

blaize. 

Bilhop 






th f 

r 

S 



w 



Sir Ifaac Newton born, 1643 

N. S. 

S 



w 

ch 

f 

f 

4 










f f 

s 

m 


w 

h 


3 

Old Chriftmas-day, 





m 


w 

th 

f 

r 


s 

Agatha. 








f S 


f 


:h 



2 

liPIPHANY. 







t 


th 

f 



m 











S m 


\v 

th 

f 

• 



Sun flow of Clocks 7m 

os; 



w 

th 

*■ 

f 

S 

m 

t 

7 

Sun 

flow of Clocks 14m 

43s. 




th 

' 

: 

s 


i 

Lucian. 








th 

r 

f 

s 



w 












th 

f 


s 













f 

f 

s 

m 


w 

th 

9 










w th 

f 

f 

S 



10 

Princefs Elizabeth born. 



{ 

S 



w 

th 

f 

lo 

Dies Scbolaftica, 

at Oxford. 



th f 

f 

S 





1 

Day Break c 


Tw. ends 6 8 


s 




th 


f 

u 

Day Br. 5 


Tw. 

ends 6 48. | 

f f 

s 




th 


* 

Sun rifes 7 c6, fets 4 c. 







th 

f 

f 

s 

12 

Hillary T. ends. 

Sun r 

7 

8. 1. 4 52.r 

f S 

m 



th 

■ 

'3 

St. Hillary , Bifliop of Poiriers. 




th 

f 

r 

s 

m 

*3 

Old Candlemas-day. 





S m 



th 

f 

r 

*4 

Ox. & Cam. Terms begin. 




th 

f 

f 

S 



*4 

Valentine, a 

Bifliop of Rome & M. | 

tn t 

w 

th 



s 

■ 

5 

Exchequer opens. 





th 

f 

f 

s 

m 


w 

l s 











th 

f 

■ 

s 


!< 










f 

f 

s 















IV th 

f 

r 

s 

m 


‘ 

7 

OldTwelfth-day. O fl.ofCI. io”s6*. 

( 

S 

m 


w 

ch 

f 

"7 

Sun flow of Clocks, 14m 

29s 


th f 

r 





18 

Prifca. 








s 

m 

t 


:h 

: 

f 

18 


n X 21' Noon, 

756. 




s 



w 

th 


Sun 

enter’d ZZ, 

^oon, 1 

756 






th 

f 

• 

s 

‘9 











m 



th 

t 

20 

Fabian. 









w 

th 

t 

r 



20 











t 


th 

f 

t 

2j 

Agn 

es. Day Br. ; 43. Tvv. e. 6 

17- 


th 

f 

f 

s 



21 

DayBr. 4 55. 

Twil. ends 

5 


B” t 

vv 

th 

f 

f 


22 

Vincent. 

Sun rifes 7 44, 

fets 4 16. 

th 

f 

f 

3 




22 

Sun rifes 6 

49. 

fets 5 

I l 





th 

f 

f 

S 


z 3 

Hillary Term begins 





f 

f 

S 




th 

2 3 










Bv th 

f 

r 

S 



24 










f 





ch 

f 

24 

St. Matthias, 






m 

r 

s 

m 



2 <; 

Conversion 01 

St 

Paul. 



S 

m 



th 

f , 

f 

2 S 










K r 

s 

m 



th 


-> 










m 



th 

f 


s 

26 











ra 

t 

w 

th 

t 

27 

Sun flow of Clocks 1 3m 20s. 


t 

vv 

th 




m 

2 7 

8tin flow of Clocks i 

m 




I rn 

t 

w 

th 

f 

f 

28 










w 

th 1 

f 

f 

s 



28 

iare-Hunting goes o 

c. 






th 

f 

r 

S 

29 










th 

f 

f 

S 



w 

29 

^eap-Year. 







■ 

th 

f 

r 

s 


3° 

K. Cha. 

II. Mar. 

1648-0, 

O 

S. 









Camb. Com. for 

2?. A. the Day after [ 

V fen 

* 1 

f 

s 1 

m 


31 





[12m pall One. 









A/b.Wedncfday. 





| The NEW, FULL, and QUARTER MOONS. 



The NEW, 

FULL 

and QUARTER MOONS 



DN 

F 

F 

1 


1 O 

1 

N 

F 

F 

r, 

O 

N 

F 

F 

L 

-111 

N 

F 

F 

|L 1 


N 

F 

F 

i. 

G 1 

N 

F 

F 

L 

l M 

Q- 

M 

J 

■L 

\h> 


M 

Qi 

M 

Q 

P 

M 

Q 

M 

Q 


M 

Q 

M 


2 


M 

Q 

M 

Q 


M 

Q 

M 


’ • 

1 ) 

O 


( 



• 

)) 

O 

(I 

? 

• 

7 ) 

O 

<f 



® 

1 ) 

O 




9 

D 

O 

a 


® 

1) 

O 

5 

1 30 

7 

■5 

2 3 




24 

1 3 ' 

9 

■7 

•3 

17 

2 5 

3 

10 



23 

6 

I 


J 


22 

— 

8 

>5 

1 3 

16 

2 3 


q 

z 19 










z 7 

5 

■4 

6 

■4 


29 



■7 





8 

I I 

I $ 

~S 

3 

•4 

5 

'3 


27 

! 3 8 

10 

*3 

1 

. 3 * 




3' 

9 

l6 

24 

■5 

23 

3 


18 

3 

7 

'4 

22 

z 9 

9 


8 

1 5 

2 3 

‘5 

24 


9 

1 7 











'3 


*4 


29 

6 




3 


- 

7 


>9 

2 7 



16 





; 5 16 


3 


* 




I O 

n 

2} 

3 


3 


18 

2 5 


M 




7 




23 


17 



iC 


6 s 


4.0 

1 Z ' 





6 

J 3 


18 

22 

z 9 

7 

>5 





I 

26 


26 



>9 

18 



6 

I - 













'9 

I I 

1 

26 

4 


l 




1 

1 






IQ 

IO 

18 

2? 


(O* 

Under the Dorn. Letter far O. 

rN. Side, 

avainft the Day 1 

'ey 

Oxfor, 


l Cambridge T 


///p 

iuJrednefd 

>r after 

TV// 


|f the Month ft andt the Week-Day Letter 

ot rejbondent. 




Sunday 

—Trinity Col/ev 

Lldlion, Monday aft 

r trinity Sunday. 



Vxford and Cambridge J errns end Tburjday before If'bitfun- 


















p: 

O' College Election on Trinity Monday . 




1 

_ 
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the ROYAL ASTRONOMER 


PERPETUAL TIME-TABLES: 

Or General RULES for Chronolocists, Historians, &c. 


, C Fixed Fealb, Remarkable Days, &c. 

according to New Style. _ 

_ w ”"7 S David,A bp.M.b.441 .T.e.7 20 1 
• ch 2 CeddeorCliad.B.Sunr.6 34 f.5 27 
1 f 3 

f a. San flow of Clocks izw is. 1 

S 5 Prince/, Mary 0/He/fe b. 1722. 

1 c 7 Perpetua Maurit. Mart. 

w 8 Camb. latter AB 'Ihurf. af. 4 S. in 
r th 9 lent. 1 

[j f io Day br. 4 19. Twil. ends 7 42 .1 
f 11 Sun rifes 6 14, fets 5 47. I 

S 12 Gregory. 1 

a t 14 Sun flow of Clocks 9m 21s. 

vv I j Ox/. (A Cam. Terms end the Day bef. 
v th 16 Palm S. 

h f 17 St. Patrick, a Bifliop of Ireland. 1 
' f 18 Ed. K. of Weft Sax. 

S 19 Prfle Louifa-Ann b. 1749. Joleph. 
i m 20 Cuthbert. Equal Day and Night, 
n t 21 BenedidlAbbot. D.b.3 57.T.e.8 4. 

w 22 Sun rifes 554, fets 6 7. 
v th 23 Sun in'V’2o'on2oD.Noon, 1756. 
h f 24 Sun flow of Clocks 6m 18s. 

' f 25 Lady-Day. Annunciation B. 

■ S 26 [V. M. Pr. Edward b. 1739. 

5 m 27 N. B. According to Gregorian 

n t 28 Reckoning, the Golden Numbers to the 
w 29 Left of all, few the Times of the 
v th jo Full Moons preceding Eafter-Sunday, 

h f '3 1 yill 1900._ 


The NEW, FULL, and QUARTER MOONS. 

CVN"IF jT‘ L 11 C N F F . L O |N,F IF 
g,, mIqI M Q t, _M Q_ Ml Q. P M Q hr 

£i?Li±.ll2_ 1 £L®—»_£| « H • JL 5 


1 All Fools-day. D. b. 3 31. T.i 

2 Sun rifes 5 32, fets 6 28. [825 

3 Richard B. Chich. 

4 S. Ambrofe. Sun fl. ofC1.2mjjs 

5 Old Lady day. 

0 Oxf. (A Cam. Terms beg. Wed. a] 
7 if S. aft. Safer. 


10 D. br. 3 34. T.e. 8 57. 

11 Sun rifes 5 13, fets 6 48, 

I 2 Eafer Ter. beg. 17 Days af. Fait, 
1 1 3 ends in 17 Days. 

14 Sun flow of Clocks om 16s. 

15 Sun and Clocks together. 

16 Weflminfler EleBion Day af. 4 S.ttJ 
1 17 Eafer. 

18 [in 20 Day. 

■ 19 Alphege. Tr.T.beg.$Ds af.Ea.td 
1 20 Sun in 8 46'Noon, 1756. 

21 Day Br. 2 37. Tw. ends 9 24. 

22 Sun rifes 4 54, fets 7 7. 

23 S. Geo. of Cappadocia, Patr. Eng 
1 24 Sun fall of Clocks 2m 6s. 

25 St. Mark, Evangelift. 
r 26 DuKE0FCuMBERLAND,b.ly2l 

li 27 Vi£l. of Culloden. 

28 N.B. According to the Greg. Reck 

29 big, the Gold. Nos. to the Left 0)el 

30 (he<w the Time, of the Full Momifn 
ceding Eafter Sunday, till 1900. 


The NEW, FULL, and QUARTER MOONS. 

Ol N F F I, II O N F F T. O' N F 1 F i 
? M Q M Q j ° M Q M q ° • M Q [ M ( 

? ® jlsl lpJl iii i'i — » 10 

i ' 28 6 13 21 j 7 22 20 7,4 13; n 23 j 1 .V' 


N.B. Corfu, 
Tur/d. 'July. 


I N. B. The Rules for variable Days are in the 1 
Months from January to April, and then in Succ 
January to April at the Bottom. 

*„* Oxf. AN. 7 Days Jr. Cam. Commencement. - 
Col. EleBion Th. bef. St. Andrew. 
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Vie ROYAL ASTRONOMER 

PERPETUAL TIME-TABLES: 

Or General RULES for Chronolocists, Historians, &c. 


m t k ch f 

it w th f f 

w th ! f r s 

-"hf f 3 m 
* f f S. m t 


. C Fixed Fcal'cs, Remarkable Days, Sic. 
aceorjin/r to New Style. 

f i No Night. 

S 2 Vifit. ofB. V. M. Sun r. 3 45, f. & 15. 
m 3 Dies Comitior. 
t 4 Tranf. of St. Mart. B. 
w 5 Old. Midfummer-day. 
th 6 

f 7 Thomas a Becket. 
f 8 Sun flow of Clocks 4m 30s. 

S 9 

t 11 No Night. Sunrifes 852, fets 8 7. 


it w th f f 

w th f f S 

Mhf f 3 m 

h f f S m t 


f 15 St. Snvitbin, or Swithun, B. of Winch. 
S 16 [tranf. 

1 rn 17 

at 18 Sun flow of Clocks 5m 39s. 

v th 20 Margaret V. and M. 
h f 21 No Night. Sunrifes4 3, fets7 56. 
f 22 Mary Magdalen. Prffe Car. Matilda 
S 23 SuninSl 53'Noon, 1756. [b. 1751. 
► m 24 Magdalen Coll. Eleilion . 
n t 2j St. James. 

w 26 St. Ann, Mother B. V. M. 

/ th 27 

h f 28 Sun flow of Clocks jm 56s. 
f 29 

S 30 Dog-days beg. Sirius rifes with the 
! m 31 [Sun. 


The NEW, FULL, and QUARTER MOONS. 


S m t w th f i 
m t w th f f 

t w th f f S 

w th f r s m 

th f f S m t 


m t w th f f 

t w th f f S 

w th f f S m 

th f f S m t 

f f S m t w 


5 Sun flow of Clocks 5m 31s 
0 Transfiguration. 

7 Name of Jefus. 


0 St. Laurence, Arch deae. Rome,&M 
1 Princcfs Auguflahoxn, 1737. 
z D. br. 2 5. T. e. 9 53. Sunr. 436 
5 [ f - 7 z 3 

4 

5 Aflumption of V, M. Sun fl. of Cl 

5 [3m 56s 


21 Athanaflus. D. br. 238. T.e.92 

22 Sunrifes 4 34, fets 7 5. 

23 Sun in 38' Noon, 1756. 


w th f f S 
th f f S m 
If f S m t 


i f 25 Sun flow of Clocks 1 


8 St. Auftin B. of Hip. 

9 Beheading St. John Bapt. 
o Sun and Clocks together. 


IN F |F 1 L 
I M Q. [M| Q 

• D jo j <1 


O N F F L 

t mqmq 
f: • v_o _«_ 

13 13 21 28 6 


The NEW, FULL, and QUARTER MOONS. 

O N p F L O N F F L O N I 1 ' F L 

P MQMQ , 9 , M Q _M_ Q ? _M_ QM _Q 

? «IO O «_ JF • o 

~T 24 ~2 ~9 17 ”7 78 25 3 .1 13 1 9 2 7 4 

z 1421 28 6 8 7 15 22 29 14 1 31 9 i<> 2 4 


perpetual 
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PERPETUAL TIME-TABLES : 

Or General RULES for Chronolocists, Historians, &c. 


SEPT EMBER xxx Days. 


AJ Fixed Fe a 11 s, Remarkable Days, &c. 
* . 'ding to Neau Stile. 


Giles, Abbot. D. br. 3 9. T. 
London burnt i666,O.S.Sunr.c 14 
' [f. 6 4 

n fall of Clocks im 45 s. 

[iiunurchus. 

[Nativity B. V. M. 

Dog-days end. Cams Major r. 3 1 

Day Br. 3 3 ? . Twil. ends 8 24. 
k "" 5 34, fets 6 25. 

Holy Crofs day.orExalt.ofthe Crofs, 
■■ fall of Clocks jm 


D. br. 3 58. Twil. ends 8 1. 

:’t. Matthew. Sunr. 5 53, f. 6 c. 
[Equal Day and Nt. in all the World. 
:>un Noon, 1756. 


I Sheriffs of London fworn. 

Michael. Hare-hunting conies 
Jerom. [in and lafts till the End 
[of Feb. 


O C T O B 1 


£ R xxxi Days. 


J leslh, Remarkable Days, Sec. 

J 2L|_ according to New Style. 


Remegius, B. ot Rhem L _. 

D. br. 4 zo. T.e. 739. Sunr. 6t 3 . 
, [f. c 46. 

Sun fall of Clocks, 1--- 

St. Faith, V. & M. 


It. Denis. 

DldMichaelmas-day.Ox.&Cam.T.b. 
D. br.440. T. e. 7 , 9 . Sunr.633. 

Tranf. K. Ed. Conf. ^ 5 
'—fall of Clocks 14m 3s. 


Etheldred Virg. 

St. Luke the Evangelift. 

D. br. 50. T. e. 6 39. Sun r. 6 32, 
K. Geo. II. crowned, 1727. [f. 3 7, 
Sun in rti 31' Noon, 1736. 

Sun fall of Clocks 13m 43s. 
Cri/pin, Patron of Shoe-makers. 

|St. Simon and Jude. 
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P 

E 

R 

PETUAL TIME-TA 

Or General RULES for Chronolocists, Historians, 

B 

L 

E 

S: 







N 

0 V 

E M B 

E 

R 

«* Days. 







D 

E C 

E 

M 

B 

E 

R 

txxi Days. 


' 

a 

F 

E 

D 

C 

S , A 

Ol Fixed Fealts,^ Re,;: 

A rty Sti/e. 

s, &c. 

G 

E 

E 

D 

C 

B 

1 


Fealls, Remarkable Daj 
according to New Stile. 

, &cV 

1 

:"h 

T 

r 

s" 

m 

t vv 

1 AllSaints 

D.br.t iS 


.641. 

1 

s 

m 

t 

VV 

th 


Day Break 5 44. Twilight ends 6 6J 

f 

f 




\v th 

2 All Souls. 

Sun 



S 

m 

t 

w 

th 




7 .5 7. fets 4 . 


I 


s 



w 

th f 

2 All Souls Colleee Eledtion. 


m 



th 

f 











- 



w 

th 

f f 

+ K.W.LL 

born. Sunf.ofCl. 16m 13s. 

t 

w 

th 

( 


S i 


Barbary 

Sun fall of Cl 

gm 6s. 

m 



th 

f 

1 s 

CJPoWPER-Pl 

r, 1605, 

O. S. 


w 

th 


f 


m 1 












th 

f 

c 

S m 

6 Leonard. Michaelmas Term begins. 

th 




m 


6 

\ Nicholas 







th 

f 

f 



7 Pr. Henry-Frederic 






m 




L 








:h 

f 


s 



8 








r 


m 


vv 

th 


Concept. B. V. M. 




f 

f 

s 



vv th 

91K.G E. b. 168 3. A r .S. Ld. Mayor’s day, 

s 

m 

t 

vv 

th 

r 

9 









f 

S 

m 



th t 

10IK. Geo. II. Birth-day kept. [Lond. 




ch 



ic 

L 









m 




f f 


. & Conf. 



t 


th 




1 1 

Day Br. 

c co. % Tvv. ends 6 


m 

f 

w 

th 

f 

f s 

iz D.br.c 22. 

T.e.6 27. 

Sun 

7 3°- 


th 

f 

r 

s 

m t 

12 

Sun rifes 8 

> fets 

3 55- 


t 

w 

th 

f 

c 

S m 

13 Britius B 




re 4 20. 

th 


r 


m 


>• 








w 

th 

f 

f 

s 

m t 

14 Sun fall of Clocks 15m 

IIS. 


f 


s 

m 

t 

w t 

14 

Sun fall of Clocks 4m 34 

s. 



f 

r 


m 

t w 

15 Machutus B. 









w 


‘3 










f 

s 

m 

c 

w th 

16 








S 

m 

t 

vv 

th 

f f 

lb 

O Sapientia. 





r 

s 



w 

th f 

17 Hugh, B. Line. Anniverfary of Q. 

m 


VV 

th 

f 

f S 

■7 

Oxford and Cambridge Terms end. 

s 

m 

c 

w 

th 

f (■ 

IS 



[Elizabeth’s Prod. 

1558. 

t 

w 

th 


f 

S n 

18 

Princefs Louifa y Q±o>\ Denm. b. 

*724- 


f 

w 


f 

f S 

19 








vv 

th 





*9 











th 

f 

r 

S m 

20 Edmund, 

K. 

&M. 




th 

f 

f 

s 




Sun 1 

akf 



D. Noon, 

1756, 


th 

f 

r 

s 

m t 

21 D.b.r 4, 

T. 

e. 6 16. Su 


f 

r 

3 



w t 


St 

Thomas 

Shorteft Day. 


ch 

f 

f 


m 

t w 

22 Cecilia. Old Martinmas-day. 

4 '4- 

f 

s 




th f 


Sun rifes 8 7, fets 

3 S3 



f 

{ 

s 

m 

t 

w th 

23 s 

. Clement. 

Sun in jf 41'on 22 D. 

S 




th 

f f 

23 

Sun and Clocks together. 




S 


t 

w 

th f 

24 Sun fall of Cl. 

12m 46s. [Noon, 171:6. 




th 

f 

s 

2 4 

Sun flow of Clocks 26s, 



3 




th 

f f 

2 c Catherine. Pr. Will.-L 

enry 

Fred. 



th 

f 

r 

S IT 

2 S 

Christmas-day. 

4th Quarter-day] 




th 

f 

f s 

26 








th 

f 

r 



26 

St. Stephen 







th 

f 

f 

S m 

27 








th 

f 

f 

s 

m i 


2 7 

St. John the Evangelist. 



th f 

f 

S 


28jMichaeInias Term ends. 



f 

f 

S 


t ’ 

iv th 

1 28 

Holy Innocents 




th 

f *f 

S 











f 

S 

m 


w 1 

th f 

29 









f 

f 




w th 

30'St. Andrew. Anniv.Meet.Roy.SocJ 

S 




th ; 

f f 

3° 

Sun Bow of Clocks 

3 m 

23s. 







1 

1 

[PrincefsDow. ofWales b. 1715. 

m 


w 

th 

f 1 

r ]s 

I3> 

Silveller, 

B. of Rome. 




The NEW, FULL, 

and QUARTER MOONS. 


The NEW, FULL 

, and QUARTER MOONS. | j 
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2 9 

6 

>4 

7 
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29 

7 

'3 

8 

l6 

23 

i 30 

T 

20 

if 

6 

'3 

7 

‘4 

21 

28 

6 

«3 

8 

16 

2 3 

5° 

2 


18 

2 S 

3 

8 

3 11 


26 

'4, 

2 7 

S 

12 


2 

IO 

>7 

2 5 

3 

8 

3 

I l 

18 

26 

>4 

27 

S 


20 

3 

28 

6 

1 3 


9 


? 

'5 

>5j 

20 

2 3 

> 

9 

3 

28 

6 

13 


9 


29 

7 

■5 

>3 

*5 

23 

3° 


4 

1 7 

2 S 

3 



2 19 

zb 

4 

i ol 

5 

13 

20 

27 


1 7 

25 

3 




>9 

zb 

4 

16 

5 



27 

s 

7 

4 


29 

11 • 


>5 

23 

1 7 

24 


9 

■7 

s 

6 

‘4 


29 


29 

7 

m 


>7 

2 3 

I 3 o 

9 


6 

26 

3 


•9 


92 7 

4 


18 

‘3 


28 

6 

6 

25 

3 


18 


18 

z6 

4 


.8 

1 3 


28 

6 










•9! 

2 

9 

l6 

23 II 











>9 

1 3 1 

9 

16 

2,f 





See 

our 

SOLAR 

EPHEMERIS 

further on. 
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i Extreme of the Wing of Ptga/us 
a Shoulder of Andromeda 

3 Bread of CaJJtopea 

4 Waid of CaJJtopea 

5 Polar Sta r 

6 Waid of Andromeda 

7 Knee of CaJJtopea 

8 Leg of CaJJtopea 

9 Preceding of the Northern Triangi 
!o Middle of Two, at the Ear of tli 
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IIU. A CATALOGUE of Eminent FIXED STARS : With their Number, Right Afcenfion, Declination fori 
1 __ January i, 1750. and annual Variation from thence. I 



Northern Stars Names, 

HW 

1 

Right Afcen. 

R. Afcen 

[ Ann. 

1 Var. 

Declination 

I Var.’ 

N«. 

And 

t? 6 

n 

in Degrees. 

in Time. 

I + 

North. 

r=- 





0 < // 

H. M. S 

1 s. 

0 / // 

1 " 


THE 

Northern in the Foot of the Great Bear 


3 

130 29 7,9 

8 41 57 

4.25 

48 59 58,7 

>3,00 


Claw of the Crab 


3 

130 32 21,3 

8 42 9 

3.3 > 

12 48 33-5 

>3,oi 


Southern in the Foot of the Great Bear 



131 3 6 28,0 

8 46 26 

4.20 

4,22 

48 7 16,6 


ss 

Preceding Knee of the Great Bear 

Foot of the Lion 

6 

3 

>38 59 39 » 2 

9 >5 59 

>2 47 42-3 

> 5 .i> 

5 6 

0 

4 

141 5 6 46,0 

9 2 7 47 

3.24 

10 40 56,5 

> 5.79 


Eye of the Lion 

f 

3 

142 54 6,0 

9 3 > 36 

3.45 

2 4 24 35,z 

> 5*99 

58 

Northern of the Head of the Lion 

(A, 

3 

144 37 21,0 

9 38 2C 

3.47 

27 10 8,5 

16,33 


Southern in the Neck of the Lion 


3 

148 24 53,8 

9 53 4 ° 

3 > 3 1 

■ 7 58 18,4 

17,07 
> 7.‘3 

60 

Heart of the Lion. Regulus 



148 45 26,0 

9 55 2 

3.24 

13 10 43,7 

61 

Northern in the Neck of the Lion 

S 

3 

15° 40 55,0 

10 2 44 

3-34 

24 39 4,0 

> 7.47 

62 

Following in the Neck of the Lion 

y 

3 

1 S 1 3 Z 6,1 

060 

3 * 3 1 

21 5 49,3 

17.61 


In the Belly of the Lion 


4 

154 54 20,0 

0 19 37 

3,18 

10 35 6,4 

18,14 

6+ 

Southern in the □ of the Great Bear 

& 


161 38 26,5 

0 46 34 

3.75 

57 4 * S>.° 

19.0' 

65 

Northern following in the Great Bear 

a, 

2 

162 0 45,1 

0 48 3 

3. 8 9 

6 3 5 33-9 

19,05 

66 

Thigh of the Lion 

h 

3 

165 11 27,2 

1 0 46 

3,22 

21 53 28,6 

> 9.37 

67 

Back of the Lion 

0 

3 

16c 16 12.1 

1 \ s 

3.>8 

16 47 3 2 .5 

19,38 

68 

Tail of the Lion 

0 


>74 4 ' 7.4 

1 36 17 

3.12 

15 58 7,2 

' 9.93 

69 

Northern Wing of the Virgin 

0 

3 

>74 2 5 5-0 

1 37 40 

3.08 


>994 

7° 

71 

Southern following in the P of the Gr. Bear 
Laft in the D of the Great Bear 



>75 8 7 .‘ 

1 40 32 

3.24 

55 5 o .7 

19,98 

$ 

2 

>8o 43 47,3 

2 2 55 

3.05 

S 8 25 19,3 

20,04 

72 

t outhern Wing of the Virgin 

9 } 

3 

181 46 48,1 

2 7 7 

3.07 

0 43 3 *>> 

20,02 

73 

Firft of the Tail of the Great Bear 

f 


190 44 5,6 

190 45 18,1 

2 42 56 

2,69 

57 >9 > 5 .> 

19,69 

74 

Foregoing in the Waift of the Virgin 

The brighteft under the Great Bear 


3 

2 43 > 

3,06 

4 45 43.2 

19,69 

75 


3 

3 

191 4 20,0 

2 44 >7 

2,86 

39 40 25,8 

19,66 

76 

Northern Wing of the Virgin 

* 

192 2J 51,8 

2 49 43 

3.01 

12 18 34,3 

19.57 

77 

Middle of the Tail of the Great Bear 

z 

2 

198 26 53,8 

3 >3 4 8 

2.45 

56 14 12,2 

‘ 9 .°‘ 

78 

Following in the Waift of the Virgin 

z 

3 

1200 29 37,0 

3 2, 58 

3.08 

0 41 27,5 

' 8,77 

79 

Extremity of the Tail of the Great Bear 



204 24 58,6 

3 37 4 ° 

2,41 

5 ° 34 5>4 

18,24 

18,06 

80 

Preceding Thigh of the Cowherd, or Clown 

1 V 


205 4 * 34 -« 

3 42 46 

2,88 

19 39 45,0 

Si 

Extremity of the Dragon's Tail 

_ 

_3 

209 24 28,7 

57 3 8 

>, 5 ° 

6 S 34 32.5 

> 7.45 

82 

Brighteft of the Clown. Ar&urus 

u 

1 

211 4 1,0 

4 4 16 

2,82 

20 29 39,2 

17,16 

83 

Preceding Shoulder of the Clown 


3 

2 >5 *9 55*5 

4 22 0 

2.43 

38 24 19,0 

16,31 

84 

Following Foot of the Clown 

z 

3 

217 18 14,6 

4 29 13 

2,86 

14 48 52,2 
28 8 27,0 

> 5.93 

ll 

Following Thigh of the Clown 


3 

218 32 15,8 

4 34 9 

2,63 

‘ 5 .67 

Preceding in □ of the Little Bear 

0 

_3 

222 55 42,3 

4 5 * 43 

0,36 — 


14,66 

87 

Head of the Clown, or Cowherd 

0 

3 

223 8 0,0 

4 52 a 2 

2,28 

4 * 2 3 > 5.7 

14,62 

'3.82 

88 

Following Shoulder of the Clown 

* 

3 

226 23 1 2,5 

5 5 33 

2,44 
*>3 1 

34 >5 40.8 

89 

Preceding in the laft Joint of the Dragon 

» 

4 

229 51 2,1 

5 >9 24 

59 5 ° 54.3 

12,91 

90 

Following in □ of the Little Bear 

y 

3 

230 19 58,5 

5 21 20 


12,79 

9 ' 

Preceding in Neck of the Serpent 

s 

3 

230 43 9.0 

22 53 

2,87 

11 23 32.0 

iz,68 

92 

Brighteft in the Crown 

a , 

2 

23 > * 4 °> 2 

5 24 7 

2 ,OJ 

27 34 l8 .2 

1 2,60 

93 

Brighteft in the Neck of the Serpent 

cc 

3 

2 3 2 59 39.8 

3 > 59 

3.0 > 

7 >3 5°»5 

12,06 

94 

Southern in the Neck of the Serpent 

0 

3 

233 39 52.0 

34 39 

2.76 

16 13 16,9 

11,87 

95 

Following the brighteft of the Serpent 


4 

234 35 3°.2 

38 22 

2,98 

5 14 56,2 

11,62 

9 () 

Following of Southern in Serpent's Neck 

y 

_3 

236 13 5 z, s 

5 44 5 5 

2.75 

14 29 4 * *4 

11,14 

07 

Following in the laft Joint of the Dragon 

0 

4 

239 > 8 37.2 1 

57 >4 

1.14 

59 '4 ‘ 7.5 

10,23 

9 « 

Preceding Arm of Hercules 


3 

Z 4 Z 43 3°> 8 1 

10 54 

2,66 

19 45 29,6 


99 

Preceding Shoulder of Hercules 

B 

3 

244 5 * 2 9*7 1 

> >9 3 ° 

2.59 

22 3 7,1 


100 

Laft Joint of the Dragon 


4 

2 4 S 9 4 6 »9 1 

20 39 

0,78 

62 5 2,5 

8,41 

lo > 

Foregoing in the Side of Hercules 

£ 

_3 

247 S 8 6,2 1 

31 52 

2,30 

32 4 > 9.4 


102 

Loins of Hercules 

•> 

4 

248 34 59,6)1 

34 20 

2,07 

39 24 46,9 

7.3 1 


£ e JIT. 
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i III. A CATALOGUE of Eminent FIXED STARS: With their Number, Right Afcenfion, Declination for 
yanuary I, 17^0, a nd annual Variation from thence. 


■—— 


If 

5 



^nn t 


A tin - 

N°. 

. Northern Stars Names, 

And 

I 

Right Afcen. 
in Degtees. 

R. Afcen. 
inTime. 

Var. 

+ 

Declination 

North. 

Var^ 


Places in their CONSTELLATIONS. 

• “ 


0 / // 

H. M. S. 

s. 

0 / // 

11 ~ 


THE 







| 

103 

Following in the Side of Hercules 

« 

3 

2J2 40 52,2 

16 50 43 

2,29 

31 18 41,6 

5.96 

104 

Head of Hercules 

at 


2 S 5 4 8 49 > 2 

17 3 15 

2 .74 

>4 4 * 44*5 

4 > 9 1 

io 5 

Following Shoulder of Hercules 

s 

3 

256 z6 36,4 

>7 5 46 

2.47 

2 S 9 4*7 

4,69 


Head of Ophiuchus. 

ex 


260 JO 5,3 

17 23 20 

2.78 

> 2 45 47.9 

3.>7 

107 

Eye of the Dragon 

£ 

3 

261 12 6,8 

17 24 48 

1.36 

5 2 2 9 44.5 

3.06 

108 

Northern in Shoulder of Ophiuchus 

0 

3 

262 46 55,0 

‘7 3 > 8 

2 .97 
3,01 

4 4.1 40.6 

2,52 

2,>5 

IO9 

Southern in Shoulder of Ophiuchus 

y 

3 

263 50 35,z 

17 35 22 
17 36 41 

2 49 * 8,3 

I IO 

Elbow of Hercules 


4 

264 to 9,5 

2,38 

2 7 53 3-9 

2,03 

Hi 

Knee of Hercules 

8 

3 

266 cc 2?,6 

17 47 4 2 

2,be 

37 >7 56,4 


112 

Head of the Dragon 

y 

3 

267 42 3,0 

17 50 48 

2,21 

5 1 3 * 37.9 

0,80 

113 

Brighteft in the Harp 


, 

277 7 7,0 

18 28 28 

2,06 

38 34 0,0 

+ ' 
2,48 

114 

Preceding in the Lozange of the Harp 

e 

3 

280 12 47,3 


2,22 

33 S 2 3,4 

3 >5 5 

* *5 

Preceding in the Extremity of Serpent's Tail 

8 

4 

280 56 51,2 

>8 43 47 

3,00 

3 54 6,0 

3,80 

116 

Following in the Lozange of the Harp 
Preceding in the Tail of the Eagle 


3 

281 26 36,3 

18 45 46 
18 48 17 

2,11 

36 35 48,6 

3,97 

: 17 

« 

4 

282 4 t 7 , 5 

2,73 

14 44 56,1 

4.18 

1 i 8 

Following in the Lozange of the Harp 

V 

3 

282 23 54,3 

18 49 36 

2,26 

32 21 49,0 

4, 2 9 

“9 

Following in the Tail of the Eagle 

i 

4 

283 28 50,4 

53 55 
19 12 2.6 

2,69 

>3 3 ° 4 2 >5 


120 

second Joint of the Dragon 

* 

3 

288 6 23,0 

0,0.6 

67 13 17,1 

0 38 18,2 

I 21 

Preceding Wing of the Eagle 

& 


288 13 24,7 

19 12 54 

3 >02 

6,26 

1 22 

Beak of the Swan 

0 

3 

290 9 25,3 

19 20 3# 

2.43 

27 27 4,0 

6,90 

IZ 3 

Brighteft of the Arrow 

at 

4 

292 14 1,0 

iq 28 c6 

2 a 

>7 2 7 2 8,9 

7 , 5 S 

124 

Preceding in the Neck of the Eagle 

y 

3 

2 93 35 3 ©» 2 

>9 34 22 

to 1 22,0 

8,02 

IZS 

[Northern Wing of the Swan 

1 * 

3 

294 17 28,4 

>9 37 >0 

1,86 

44 3 *- 58.5 

8,24 

126 

Brighteft of the Eagle 

Following Shoulder-of Antinous 



2 94 38 46.7 

19 38 35 

2,91 

8 >-3 44,3 

8,36 

127 


_4 

2 94 S 3 55 >° 

19 39 44 

3.07 

0 23 5,4 

8,45 

"728 

Following in N eck of the Eagle 

nr 

3 

2 9 S 45 3 *.° 

> 9 . 43 2 


5 48 10,6 

8,71 

129 

Breaft of the Swan 

7 

3 

303 18 50,0 

20 .3 is 
20 21 16 

I'm 

39 8 12,8 


130 

Preceding in Tail of the Dolphin 

Preceding in the Lozange of the Dolphin 


4 

305 18 56,4 

2,88 

to 28 20,0 

u, 5 S 

« 3 ‘ 

{ 

4 

305 54 17,8 

20 23 37 

2,82 

13 49 52,2 

>i ,74 

Southerly in the Lozange of the Dolphin 

0 

_3 

3 ° 6 2 7 34.3 

20 25 50 

2,82 

.3 44 32,6 

>'■ 9 ' 1 

*33 

Northerly in the Lozange of the Dolphin 

a 

3 

3°7 0 22.2 

29 28 1 

2,79 

u till 

44 2 3 54,5 

12,05 

* 3-1 

1 35 

Southerly following in the Loz. of the Dolphin 
Tail of the Swan 

& 

4 

307 56 44,9 

308 13 38,5 

20 3 I 47 
, 2 ° 3 2 55 

2,81 

2,05 

12,32 
:l 2.39 

136 

Laft in Lozange of Dolphin 

7 

4 

308 46 3,0 

2 ° 35 4 

2,79 

15 14 22,5 

12,54 

*37 

Brighteft in Southern Wing of the Swan 

• 

_3 

309 1 19,6 

I20 36 s 

2,40 

33 2 5°>4 

12,62 

*38 

Extremity of Southern Wing of the Swan 

i 

4 

3*5 34 2 6,4 

21 2 18 

2 >55 

29 12 50,7 

> 4 . 3 * 

>39 

Head of the little Hor/e 


4 

3*5 49 3 ».° 

21 3 18 

3 >°> 

4 14 8,1 

14,37 

140 

Firft of Pegafus 


4 

3>7 37 z 5>3 

21 10 30 

2 >79 

>8 44 53,7 

14,80 

141 

_L±i 

Preceding Shoulder of Cephesss 

Girdle of Ccpheus 

0 

3 

Jr 

318 8 41,8 

321 19 34,4 

21 12 34 
21 25 18 

>,43 

0,81 

61 3 * 55*7 
69 27 54,8 

* 4 > 9 * 

15.64 

>43 

Mouth of Pegafus 

, 

3 

322 58 21,6 

2 > 3 * 53 

2.95 

8 44 29.8 

16,00 

>44 

Lower Part of Southern Wing of the Swan 


4 

3 2 3 >4 4 >*> 

21 32 59 

2,64 

27 37 24,1 

16,05 

>45 

Neck of Pegafus 

i 

3 

337 >4 43-9 

22 28 59 

2,99 

9 9 * 4>3 

18,46 

146 

Northern in the Knee of Pegafus 


3 

337 49 37>7 

22 31 18 

| 2,80 

28 55 14,5 

18,55 

*47 

King of the Chain of Andromeda 

0 

J 

342 36 49,0 

22 50 27 

! 2,72 

40 59 22,0 

1942 

.48 

Thigh of Pegafus 

0 

z 

34 z 55 * 4.5 

22 5 I 41 

2,89 

26 43 5**7 

19,15 

149 

Wing o( Pegafus 


2 

343 4 57.3 


2,99 

13 51 56,0 

> 9 >'£ 

150 

Following Foot of Cephhss 

7 

4 

352 19 22,1 

2 3 29 17 

2,31 


19,86 

> 5 ' 

Head of Andromeda 


2 

358 52 44,1 

2 3 55 3 1 


27 42 32,1 


>52 

Chair of Caffiopea 

0 

_3 

3 ? 8 59 - 4».4 

*3 55 59 

3.04 

57 4<> 7.0 



III. 





i Preceding of Orion's Gtrale 
Brighteft of the Hare 
Middle of Orion's Girdle 
Laft of Orlops Girdle 
Preceding of the brighteft of th e Dove 
Belly of the Gold-F i(h, or Dorade 
Southern in the Hare's Foot 
Knee of Orion 
Northern in the Hare's Foot 
Following of the bright eft of the Dow 

Preceding Foot of the Great Dog 

Knee of the Great Dog 

Brighteft of the Ship. Canopus 

Summit of the Ship’s Rudder 

Brighteft of the Great Dos’. Syriut 

Thigh of the Great Dog 

Back of the Great Dog 

Poop or Stern of the Slip 

*1 ail of the Great Dog 

Poop of the Ship 

Poop of the Ship 

Preceding, in Body of the Ship 

Following in Body of the Ship 

Brighteft in Middle of th v Ship 

Sail of the Ship 


2 80 53 ii,j 5 33 33 

2 f 2 2 33.5 5 28 ,o 

2 3z 39 ia,2 5 30 37 

4 «2 52 17,5 53, , 9 ' 

4 83 30 43,2 5 34 3 

3 83 58 48,2 s 3J 55 

4 85 8 46,0 5 40. 35 

__3 85 32 30.4 5 42 1 o 

3 92 4° 58,9 6 10 44 

3 92 55 25,3 6 11 42 

1 94 36 7,6 6 ,8 25 

3 97 3 1 44-4 6 3° 7 

— 98 32 0.3 6 34 8 

3 102 ,2 7,2 6 48 48 ' 

z 104 33 26,8 6 58 14 

3 1 °7 4 44.o 7 8 19 

2 108 33 3,6 7 14 12 

_3 110 19 40,; 7 zi 19 

2 118 42 4>S 7 54 48 " 

2 ,20 27 48,0 8 1 5, 

3 124 20 io,7 B 17 21 

2 129 27 j,o a 37 4 8 

_3 *34 42 17,7 8 37 4 9 

1 *37 35 20,o 9 10 22I 























THE 

53 Brightell more Northerly 

54 Heart of the female Hydra 
5 s Oars of the Ship 

56 Southern in Seftion of the Ship 

57 Northern in Seftion o f the Ship _ 

5 H Top of the Ship's Sefiion 

59 Foot of the Cup 

60 Preceding in the Crupper of the Centam 

61 Beak of the Raven 

62 Head of the Raven _ 

63 Preceding Ann of the Crofs 

64 Preceding Wing of the Raven 

65 Foot of the CroJ's 

66 Preceding in following Wing of the Ra'i 

67 Head of the Crofs _ 

68 Foot of the Raven 

69 Preceding of the Fly 

70 Top of the Centaur's Crupper 

7 1 Southern in the Virgin's Girdle 

72 Head of the Fly _ 

7 3 Following Arm of the Crofs 

74 Southern Wing of the Virgin 

75 Tail of the female Hydra 

76 Preceding Shoulder of Centaur 

77 Spil e of the Virgin 
?8 Belly of the Centaur 
79' Waift of the Centaur 

80 Preceding Leg of the Centaur 

81 Following Shoulder of the Centaur 

32 Kobe of t he Virgin _ 

83 Southern Foot of the Virgin 

84 Southern in the Shield of the Centaur 

85 Head of the Compaffet 

86 Brightell in the Foot of the Centaur 

8 7 Foot of the Wolf _ 

88 Southern Scale of the Ballance 

89 Extremity of the Foot of the Wdf 

90 Following Foot of the Centaur 

91 Preceding Claw of the Scorpion 

92 Pre ceding of Southern Triang le _ 

93 The Northern Scale of the Ballance 

94 Following in Shoulder of the Wolf 

95 Following in Northern Scale of the Balia 

96 Top of the Southern Triangle 

97 Southern Claw of the Scorpion _ 

98 Southern in the Forehead of the Scorpion 

99 Middle of the Forehead of the Scorpion 

100 Northern in the Forehead of the Scorpion 
1 o 1 Top of the Forehead of the Scorpion 
102 Preceding Foot of Ophiuchus _ 
































end NAVIGATOR. 


,Tm 

CA1 ALOOUE or Eminent FIXED STARS: With their Number. Riiht Afcenlion, Declination fori 
January i, 1750, and annual Variation from thence. I 

N°. 

4 

10 7 

108 

Southern Stars Names, 
And 

Places in their CONSTELLATIONS. 

Letters. 

\ 

■ 

j 

3 

__ 

3 

4 
3 

_3 

3 

3 

4 
4 
4 

3 

3 

3 

4 
_3 

3 

4 

3 
_4 

4 
4 
4 

3 

~3 

1 

Right Afcen 
in Degrees. 

R. Afcen 
in Time 

Ann 

Var. 

-f- 

Declination 

Var. 

+ 

O / // 

H. M. S 

S. 

O / It 


THE 

Preceding of the Scorpion's Heart 

Brighteft in the Scorpion's Heart. Antares 
Following of the Scorpion's Heart 

Following of the Southern Triangle 
Southern in the Knee of Ophiuchus 

1 

241 30 40,7 
243 3> S z .8 
2 45 S 3 Z >3 
2 45 37 5>° 
Z 4S S« >9.o 

16 6 

16 14 i 
>6 20 22 
16 22 28 
t6 23 23 

3>6( 

3.7° 

6,16 

24 58 z, s 

25 5i 8,4 

27 40 14.7 
68 31 24,3 
10 2 16,0 

9-5 6 

8 >93 

8.4-4 

8,26 

>>3 

"4 

jjS 

117 

118 

1 *9 
120 

122 

> 2 3 

Firft Joint of the Scorpion’s Tail 

Second Joint of the Scorpion's Tail 

Brighteft in the third Joint 

Fourth Joint 

Following Knee of Ophiuchus 

jf 

2 48 3° 14.8 

248 44 54,6 

249 15 51,0 

2 53 34 34.i 

254 0 53,9 

16 34 
>6 35 0 

>6 37 3 

l6 54 l8 
16 56 4 

3.9° 

4,04 

4,20 

4,28 

33 4 s 41,1 
37 35 >8,6 
4> 54 3.6 

42 52 39,2 

7.34 

7,26 

7.09 

5,66 

Following Foot of Ophiuchus 

Middle of the Altar 

Little Star in Extremity of Scorpion's Tail 
Brighteft in Extremity of the fame Tail 

5 th Joint of the Scorpion’s Tail 

6 

0 

256 40 11,2 
258 8 27,0 

258 27 0,8 

2 S? 9 S9.4 

259 50 56,1 

17 6 21 
>7 >2 34 
*7 *3 48 
17 16 40 
>7 >9 24 

3.67 

4.61 

4.09 

24 43 20,6 
49 38 31.8 
37 3 55.9 
36 53 28,6 

4,61 

4,12 

4,01 

3.77 

7th Joint of the fame Fail 

6th Joint of the fame Tail 

In the laft Joint of the Serpent 

Follows at thePoint of th e Arrow of Sagittary 
Top of the Bow of Sagittary 

i 

261 18 19,3 
2 ^ 2 3 1 53>5 

266 49 26,9 

267 26 21,5 
269 42 12,7 

17 25 13 
17 30 8 
17 47 18 
*7 49 45 
17 58 49 

"4.>3 

4>i 8 

3.16 

3.87 

38 52 14,6 

39 59 49.° 
3 38 56,3 

3° 23 53,7 

3.03 

2,60 

o!s9 

124 

1 25 

126 

127 

128 

Foot of Sagittary 

Southern Extreme of the Bonn of Sagittary 
Northern Extreme of the Bonsi of Sagittary 
Arrow of Sagittary 

Preceding Shoulder of Sagittary 

S 

* 

~ 

0 

2 7> >4 31.8 
z 7> S3 39.7 
273 8 5.2 

2 77 3° 26,7 
279 5 6 >3.4 

281 40 16,6 

282 25 19,1 

282 49 38,3 

283 35 45>4 

286 9 8,7 

286 37 43,3 
290 5** 30,6 
2 95 58 55* 0 

300 JO 28,9 

301 25 20,0 

18 4 S 8 
18 7 35 
18 12 32 
18.30 2 

18 39 45 

18 46 41 
>8 49 4, 
t8 51 19 

*8 54 23 
*9 4 37 

19 6 31 
*9 23 54 
>9 43 5 6 

20 3 46 
20 5 41 

3.85 

4,00 

3.72 

3.77 

3.74 

3.84 

3.77 

3.59 

4.34 
4,20 

4.01 

5.9 2 

3.35 
4.89 

29 54 18,4 
34 28 17,4 
25 3> 57.4 
27 >3 >3.o 

20 34 51,0 

30 12 36,0 

I22 5 0,8 

I28 0 30,6 

'21 23 48,8 
44 S3 42.4I 
4* 3 21,5 

I 49 12,2 
66 46 50,8 
13 18 2,8 

57 30 27,4 

0$ 

1,09 

2,61 

1 3.45 
4,06 
4.3i 

4.45 

5.7° 

5.57 

5.73 

7.17 

8,78 

10,30 

129 

130 
*3* 

132 

1 33 

Arm of Sagittary 

Head of Sagittary 

Preceding Shoulder of Sagittary 

Following in the Head of Sagittary 
Preceding of 2 in Foot of Sagittary 

*34 

1 3 6 

137 
»38 
'39 

*4» 

142 

>43 

Leg of Sagittary 

Back of the Ptacock 

Brighteft preceding in the Head 0 {Capricorn 
Eye of the Peacock 

S' 

___ 

hollowing in the Head of Capricorn 

Zagaye of the Indian 

Wing of the Peacock 

Ureal! of the Peacock 

Preceding Shoulder of Aquarius 

B 

7 

B 

S 

V 

301 44 3,0 

304 57 56,9 

305 31 18,6 

316 21 5,2 

1'9 3S 53.7 

20 6 56 

20 >9 52 

20 22 5 

21 5 24 

21 18 24 

3.39 

4.29 

5.6s 

5.28 

3.i8 

>5 33 2,7 ; 

48 8 14,0 1 

67 4 8,5 1 

66 28 19,8 1 
6 39 22,4 1 

10,54 

",4« 

■1,64 

4.5° 

144 

"45 

146 

•47 

148 | 

Preceding in the Tail of the Coat 
following in the Tail of the Coat 

Head of the Crane 
’receding Wing of the Crane 
’ollowmg Shoulder of Aquarius 

3 321 27 12,5 

3 323 18 8,6 

3 3 Z 4 4° 33.5 

2 3 2 8 5 7,7 

3 328 14 0,6 

zi 25 49 
zi 23 13 
zi 38 42 

ZI 52 21 
zi 52 56 

3-35 
3-33 
3.7° : 
3.98 . 

3.10 

17 46 42,0 1 
>7 >4 48,3 1 
38 31 28,7 1 
48 9 21,4 1 

I 31 25,9 I 

5,66 

6,06 

6.35 

7.00 

j49 jju.ih.ui me toucan 

150 Following Arm of Ajuarius 

1 51 Thigh of the Crane 

ijz Water of the Water-Bearer 
>33 Leg of th * Water-Bearer 

7 

B 

s 

JL. 

3 330 16 46,0 

3 33 z ■> 5> 6 

3 336 54 3.2 

4 339 S3 27,8 

3 34° 20 >4.6 

!Z I 7 
:z 8 44 
!2 27 36 
■ 2 39 34 
!2 41 21 

4.3' < 

3.09 

3.68 , 
3’’z 

31 29 34,0 7 

2 38 13.5 1 

f8 10 51,0 t 
* 54 8.» > 

7.4° 

7-7« 

8.43 

8,82 

«*♦ 

9,38 

>54 Fnghtelt of the Southern Fijhet. Fomalhaut 
. <3? |Water of the Water-Bearer 

1 340 56 41, 7 

±IS±J.° ■*}•!.* 

!2 43 47 

i-XIiL 

3.34 : 
3.>31 

30 56 24,8 1 
7 23 31,2 1 
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the ROYAL ASTRONOMER 


Agronomical QJU E S T I O N S (applied to NAVIGATION) anfwered by the Table*. 


Quest. I. To find the Injlant of a Star faffing the Meri¬ 
dian on a given Day ? 

RULE. Md Ibe Complement of the Sun’s R. A. in Time, for a 
given Place, and Day at Noon (being the Diftanee in Time of the Sec¬ 
tion of Aries from the Meridian, found in Taoles, p. 216, 217.) to 
the R. A. of the Star, in Time, found in the Catalogue of Stars) and 
the Sum thereof (rejecting 24 Hours when above that Number) will 1 
be the near Time, from Noon, of the Star's P adage through the Me- 


t her to been only reckoned from the preceding Noon) and the R 
mainder will be the cxaft Time of the Star’s Paflagc, required. 

EXAMPLE. Required the ccrrcFl Time of Aldcbaran, fou thing, 
pajftng the Meridian of Greenwich Objer'vatory, on December 3 


II Yrs,Equat. (fr. fan. 1750 to Dec. 1760^? 

at 3*»43 > c -' rl y. . 3 

R. A. of Aldcbaran, 1760, Dec. 30** 4 22 i< 
By Tab. p.217. Comp. R. A. of the Sun, at 7 

Noon, on that Day ...... 3 5 19 1 


NOW, As the Longitudes of the Earth are meafured, in Time, by 
the Sun’s Paflagc from Noon to Noon, from and to the Meridian of 
the fame P/ace, on the Earth’s Surface, which Place is daily advanced 
to the eaflivardy the Difference of the Sun’s R. A. in Time, all Pla¬ 
ces to the wcllward thereof are advanced to the eafiward in that Pro- 
’ portion. And ftnee the Motion of a Star, the fame Way, or caft- 
| wardly, is inconfiderable for a Day , and as all Stars accelerate with the 
Increafe of R. A. of the Sun, in 24 Hours, (while j6o« Weji Longi¬ 
tude is advanced by the Earth’s eafterly Rotation, more eaflcrly , by the 
Dif. Sun’s R. A.) therefore, to find the Acceleration of any Star, or 
its fooncr fouthing, in any Place of J'P’eJl Longitude from ^ Firft Me-| 
ridian, we have this 

GENERAL RULE. As 24b Weft Longitude, or a Revolution of the 
Earth, is to 4m a 5s Sun’s R. A. in Time for a Day more Motion ad* 
vanced to the eafiward, or that Time by which the fame Star fooncr 
returns to the fame Meridian, ft is any other Weft Longitude, or 4b 
Well, the Longitude of Antigua, to the proportional Time, or 44s, by 
which that Star is advanced to the Weft ward, or come fooner to the 
Meridian of the Second, than to that of the Firft, Place. And mull 
be Jubtra&ed from the Time of the Southing in the firft, for the Time 
of Southing in the fecond. Place . 

The Southing of Aldcbaran, at Greenwich, 1760, 7 h m ? 

Dec. 30.. i 9 39 3 s 

At 6o° or 4b Weft Longitude, proportional Increafe R. A. 7 

Sun, or Acceleration, fooncr •••.•..3 "“44 














































file ROYAL ASTRONOMER 


I. Question. To find the Sun's prcfient Declination from 
j Place in the Ecliptic (n 2’ 20° 19' 40") and his greatefl 
declination {23° 28' 30" j given ? 


PROPORTION. 


9.594^ 


10458 


o Sine prefent Decl. N. required . r . . 2 3 . . 

N. B. In the above Proportion, or Rule, the Sun’s Ltmgi 
ays taken from the next cquinoftia! Point, Aries, or Libra, Con¬ 
tinently, if the Sun’s Place is tinder 1800, in any of the .firft fix 
gns, (Ai:,s, Taurus, Gemini, Cancer, Leo, Virgo, Libra) the De¬ 
motion will be North. If above i8o°, inthelaft fix Signs (Scorpio, 
igittary, Capricorn, Aquarius, and Pifccs) the Declination will be 
uri. —This Qucftion is very ufcful in Navigation. 


II. Question. To find the Sun's Longitude from Aries, 
Libra, his prefent Declination N. or S. being given ? 


LET the give 


B .Declination be 230 7' 18" N. 

Cnnvcrfc of the former PROPORTION, 
r Sbiogicateft Declination . . . 230 28' 30" . . co.l 0.3997364 
o Sine prefent Declination N.orS. 23 7 18 . . . | 9.5940458 

1 .90 o o . . . j 10.0000000 


19 40 


in is of Ufe in Agronomical Obfcrrations. 


I .9-993782» 


III. Question. To find the Sun's Right Afccnfion from 
‘s Place in the Ecliptic , H 2G° 19' 40", given ? 


PROPORTION. 




nfton from Aries, IfhisPIaceis . . ... 

en the 4th proportional Arc of right Afccnfion fubtra£ls from 180, 
r the right Afccnfion from Aries. When in the 3d Quadrant, £e, 
y p, the 4th proportional Arc is the right Afccnfion from ifi, and 
eh to iSo° for right Afccnfion from Aries , And when the Sun is in 
e 4th or iafi Quadrant, Jep, 2T, X. the 4th proportional Arc, fub- 


afls from 3600, for the right Afccnfion from Aries. 


IV. Quest 1 on. To find the Suds Place in the Ecliptic 
:m the Sun’s right Afctifian 79° 23' 25" from Airies, 


Cenverte of the former PROPORTION. 


V. Question. To find the Sun's true Amplitude of R 
I (ing or Setting, the Latitude of the Place, Grcenwicl 
51 0 28' 30", N. and the Sun's Declination, at Rfing 1 
Setting, 23 0 j' 18", N. being given? 


As Cofinc Lat. 


PROPORTION. 


VI. Question. To find the Time of true Sun Rifng at 
Setting before and after Six, by the afcenfional Different 
•with the Length of Day and Night, the Latitude of the P/a 
51 0 28' 30" N. and Sun’s Declination, (at Rifing or Se, 
ting) 230 7' 18" N. being given? 


PROPORTION. 




51 28 30 

10.099005 

23 7 18 

9.63041c 

■ 32 25 58 

9-729415 


To Sine Afcenfional Dif. required 

N. B. The Sun rifes before Six, when tie Declination is of the fan: 
Name noitb tbe elevated Pole ; but after Six, when of the contrai 
Name, by this Afcenfional Difference turned into Time j a/bm ing 15“ 1 


Semi-diurnal Arc 8 9 44 Sun fets. 

Comp, to 12b. . , 3 50 16 Sun rifes. 

Doub. T. Setting . . 16 19 28 Length of Day; 


Comp, to 24, Doub. Rifing . . 7 40 32 Length ofNight. 

As double the Time of Sun Setting gives the Lengtli of the Day, 
fo double the Time of Sun Rifing gives the Length of the Night. 


[. Qu Est I o N . To find the oblique Afceisfion or Defeat- 
the Sun, bis Declination (at Rifing or Setting) 23 0 f 
\ and Latitude of the Place, 51° 28' 3 o // N. lein j 


VII. < 

fe' 4 " 

gi-ven ? 

Find the R._A. Sun from by III. Qucftion 


The Afcenfional Dif. by VI. Qucftior 


Oblique Afccnfion . . 47 53 42 7 rc ,j t 
Oblique Dcfccnfion . 11* 45 38 3 1 

A r . B. When the Latitude' and Sun's Declination are both of th ofant. 
Name, N. or S. the Afcenfional Difference fitl>troth from the K. A.| 
lie oblique ylfctnfton, and adds thereto for the oblique Dijcc»fo r A 


When the Latitude and Sun's Declination are of a differer.t NainfJ 













and NAVIGATOR. aaf 

Agronomical" (QUESTIONS (applied to NAVIGATION) anfwered by Spherical Proportion and 

Dec!. and Lat. ? » A ? — 7 Afanf. Dif. 1 oblique Alanf™. N. B. If „ Star, or Planet kadtheCT.* „o„ ,, L °& ar '“ b ™- 

Nam' P ,A i + { far,be \ oblique Dof ifion. given Declination, atRifinf J f' *8 S ' 79 ^9<>7 

Decl. and Lat. 7 R - 7 ■+■ \Afctnf. Dif.loblique Ajeenfion. Semi-diurnal Arc, „ J fir .1 L °& S ' 7* *8 | 9-979339* 

dif. Nam' J ' ' J — J far tb' \ oblique Defcenpm. turned into Time, cr Semi-Duration Arc, J Take Sum "19 7733303 

VIII. Question. 7i find the Semi-diurnal or Semi- 
wNurnal Arc of the Sun, or Star, the Latitude of the Place 
;i° 31 7 30* N. and Declination 23 0 y' 1 S n N. being 


As 360’ is to the In- f too tl > 

terval ofTimc,betwixt I Doub.iiA at 
two ncxtPaflages, thro’ I * 

the fame Meridian, fo I _ 


'9'%976 
•"‘V 9-7733305 
7" 37 m 44-' Sun lets. 


[\> Cof. Semi-no£lurnal Arc required • • 57 34 2 J 9.7294166 
Turned into Time = 3b 50™ 16s as before; 
icing the Time of Sun-Setting ; whofe Complement to ja*», or 8 h 
m 44 s is the Time of true Sun Rifing. 

{Ct Hence the ajcenfior.al Difference and the Semi-noBurnal Arc are \ 
hvays the Complement of one another to 900, when the Latitude and De¬ 
lation arc of the jams Name. When they arc of a different Name, the 


Semi^DifrationArCjrr-| 4 “ j/ S “ n r,fc3 ' 

gFJ'SXZIti «■ 

the Time of the Star (_ 

Setd„B,“ri“^ tha * ^ WiU S:VC thc Tim = ° f « 

X. Question. To find the firne of the Day, from t, 
Sun's Declination, his true Altitude, and Latitude of tt 
Place given ? 


IX. Qu E s T10 N. To find the Time of apparent Rifing and 
Setting of the Sun, or of the Moon, a Star, or Planet, from the 
Meridian, the Declination of either, at that Time , and Height 
of the Pole, being given ? 

























Agronomical QUESTIONS (applied to NAVIGATION) anfwe'red by ' S t berical 7"a o r o a t , on and'l 


JSZ,tl rtnJt^crJl foregoing Proportions find the ^sofany Spherical Triangle 

,i m » Angle otfefielo, be greater Sil, „ nnrt or i f, than aoh So ie r"/ a T * ld “* ^ing a given A^gle, and therefore 
Lrwine of the l„n«?s:.l,. <r„ .k. eZr'LZe “ 11 fin<1 . '!>'Angle of Pofition in Sailing by the Arch of a great Circle, 

nh "”' " that Courfe, crofs the Meridians, betwixt two 

•tudesi and given Difference of 























The ROYAL ASTRONOMER 
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I QUESTIONS (in PRACTICE] anfwered by Spherical P : 

























































XXXIT. Question. To find the Altitude of Mars, 
ztb I 4 eb. 1758, at Six in the Morning ; being the fan, 
re llth Feb. iS h taf Noon ? s y 























Me ROYAL ASTRONOMER 


By PROPORTION, Quest. XI. 
As Radiu.. c' o« 


XXXIV. Question. To find the Point of the Ecliptic, 
at the Meridian, or Mid-Heaven Longitude, correfpondent h 
the Mid-Heaven Right Afcenfion 15° $ 8 ' from '*' preceding 
and Ecliptic obliquely 25" yd 1 being given f 


To Sine Altitude $ required . . 9 18 10 | 9.3085809 

M. Dela Collie made it (See his Ephem.) 91a S only. 

Who found the Arc X 90 47' (Seep. 16 La CaUkF.pl.) inftead of 
90 38' 43" as above. 

Who finds 1010 ,*» * 5 «—6h 43m ao» 
inftead of joi iz 29 =as.above. 

* TVbin Dijlanee from the Meridian is about 6 h or 90® add X to the 
Planers Device from Polefor Y. if IJs, JubtraB X from Pole's Dijlame 

^ Atf^^Thc yime Method as that above ferves for all other Planets, 
and alfo the Moon ; if you obferve to takeout of an Epbcmerii the true 
Interval of Time betwixt the two next Paflages of the Moon, or a 
Planet through the fame Meridian, for proportioning their Diftances 
in Time therefrom, either before or after their Palfagc at a Time 
given by the Clock. 

xxxril. Question. To find the Right Jfcenjion of the 
Mid-Heaven Ecliptic at the Meridian, from the Sun's Place, or 
R. Afcenfion, and the Time of the Day or Night being given ? 

Rule. To the Sun’s Right Afeen/ion in Degrees, Minutes, Sec. 
found to the Time given, when Right Afcenfion of Mid-Heaven is 
required, add the Degrees, &c, of that Time from the former Noon 
(allowing 15" Degrees to an Hour) and the Sum rejefting 360° if 
above) will be the R. Afcenfion of the Mid-Heaven, at theMeridian, 

ErAMttt. Required the Right Afcenfion of Mid-Heaven for 
176.1, March qoth, toh so" in the Forenoon? 

Sun’s R. A. in Time. 

1764 Mar. *9, Noon 34m ^6> £ ZWx Critfr’s Epbemerides. 

lacreafc Sun’s R. A, in 24b 3 37 

Asz4 h t3 m 37* :: zo** : 3® zi» Jncreafe. 


II To CoC. Mid-Heaven fr, preceding 


Longitude Mid*Heaven rem, Sig. . n 13 z 2 or culminating 
[Point of the Ecliptic required, 
N. B, The Mid-Heaven Longitude is always found from the fam* 
Equinoctial Point or -v, that rhe Mid-Heaven Right Afcenfion is 
taken from. 

XXXV. Question, To find the Meridian tingle, or 
fingle of the Ecliptic and Meridian, from the Mid-Heaven 
Right Afcenfion 15 0 38' and Ecliptic Obliquity 23 0 28' 30" 
being given ? 


XXXVI. Question. To find the Mid-Heaven Decli- 
nation, or Declination of the Point of the Ecliptic at tht 
Meridian, from the Mid-Heaven Right Afcenfion I e° 38 'ml 
Ecliptic Obliquity 230 28' 30", being given ? 


ToTan. Declination on the Mcrid.S. rcq<*. 6 Ic I OiO 68-t 02 
N. Bn When the Right Afcenfion of the Mid-Heaven is above 
iSoo, 09 in the prefent Cafe, then the Mid-Heaven Declination of 
the Ecliptic Point is Sooth. Rut if the Mid-Heaven Right Afcenfion 
is lefa than 1800, then the Mid-Heaven Longitude being North, the 


AW, aa h ao m reduced to Degrees = 335° o' o" 

.ight Afcenfion of Mid-Heaven required . , Sum 344 az o 

R« A.of Mid-Heaven, /hort of <y* . . , 15 3S t> 

When the Sum aforefaid is lefa than 90° it is Right AfccnfiCn 
lid-Heaven from V following ; if above 9c 0 and iefs than i8o> fiib- 
■aft it from i8o, forR. Afcenfion ofMid-Heavrn from preceding j 
more than 180, and lets than zyo, fubtmd* 180 from it for R. A. 
f Mid-Heaven fioro gfi following : lint if it is above 270°, and left, 
tan 360, fubtraft it from 360° foi Right Afcenfion of Mid-IJeawn 
otn «Y' preceding, as in the Example given. 

Ibis iiutfiion ii of jSugubtr Uft ittAx ilumputdtlon cfEclipfes t fubfir-vWnt 


XXXVTI. Question. To find the Altitude of the Mid- 
Heaven, from the Latitude of the Place 51 0 28' 30", amt 
Mid Heaven Declination 6° 43^ 15^ S. being given? 


the Mid-Heaven Alritude. 

If the Latitude and Mid-Heaven Declination ar 
fubtradl the Declination from the Complement 
Mid-Heaven Altirti.ic. 

Example. Complement of Latitude . * 


XXXVIil. 
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To Sine Parallax in Altitude 
Contrary to reducing the true to the vifible 
Altitude, add Par, in Altitude to J 


o» 55' 

'7 3- 
. -J- 4S 46 


. 5186 

H’ s api*- 

J Altitude. 


the Altitude Moon’s upper Limb was! 

7' 25" at that Time. Sine Comp.l 9.94677 

» Parallax ... 00 55/ o"( S.20407 


True AJt’tiub 
D'«ScnuDi, 


XLI. Question*. To find the Moons Parallax cor- 
re/'{undent to her true Altitude given, and to reduce her true to 
her apparent Altitude ? 

Examhi, 280 ao' 50" J) *s true Altitude to find her Altitude 
lapaarent ? 

PROPORTION'. 



To Sine of certain Parallax , • 

Complement true Altitude • • . . 

Again,' As Radius « • . 

To Sine of Comp, true Alt. augmented by 7 
certain P.iral. found • • .3 

So S. Hor. Paral. 


Remains ])*s apparent Altitude . , 27 32 4 required. 

tgyfi Thus the Method i of finding the Parallaxes for the true and appa- 
tent yJltitudcs are accurately difiingujhed j their Quantities having con - 


» find the V,'.rathe anfwrath to 
! the true Method above. Who 
in the Vertex be taken for the ap- 
befound from it, that true lYtflance 
y be taken for the apparent ; and 
y near the Truth. 
e the foregoing Rtir.x from the 

i.tn ihc* f.»id Precept and Preface 
etc‘led in that Author, by Jiia 
Diameter of the Moon, for rc- 
•nfion and Longitude obferved to 
le of her Center, from the L.nth*i 1 


Which Preface Writer takes Notice that it has occafioned an Error 
in the Places of the Tabic intitled Lur.ce Meridiana: of if ■ 
butfeldom exceeding that Quantity. 

A11 Inft.mce of reducing the apparent or obferved Place of the 
Muon from the Earth's Surface, to her corrett Place from the Earths 
Center, will be /hewn in the Precepts • 

XLII. Question. To find the Maoris Dtfiance fm 
the Center of the Earth, at any Time ? 

PROPORTION. 

AsSinc }) *spre fent Para Max in Altitude 0° 48' 46'' c 
To Cofine )}'s prefent Altitude . • 27 32 4 

So the Sem. Diameter Earth ..100 

To the N°. of the Earth's Semi-Hi- 


:he Earth's Scmi-Di- 7 - - 

)) to the Earth’s Cen. J 02,511, * 


as follows. 

As Sine lead Hor. Para’lax . . o° 53' 

To Cofine Altitude o° vi». S. 9©® or Radius 
So the Semi Diameter Earth . . . 


5 the greatefi Difr. 
Like wife the leaf Di fiance thus. 

As Sine greatefi Hor. Parallax . . o» 6i 7 y" c 

To Rad. . . . . S. 90 o o 

So the Semi Diameter of the Earth x . • 


To the No. of Earth's ^Diameters from 7 _ r5s 

D to the Earth’s Center } ? 

the haft Difis 

{t^=» The Diftancesof the Sun and Planets "7 64,297 greatefi Dill. 

are foundfrom their Par a 7 taxes by the fame >—-— 

Rule . J 121,485 Sum, 

Earth’s Semi-Diameters £ 60,742 Mean Difi. 6 
[from the Moon. 

XLIII. Question. To find tbe true Horizontal Di 
meter of tbe Moon ? 

You may mcafurc it at Full Moon by the Micrometer, from Ohfi 
vation. Or you may compute it by obferving the Time the full Mr 
takes up in pafiing the Meridian, on a given Circle of Declination, as 
follows. ’ 

PROPORTION. 

As the Interval of Time betwixt the Moon’s two next P.'ilft: 
through the fame Meridian, is to the Into vat of Time elpn-.J, 
the Paflagc of the Moon's whole Di/k, or TVtft and Eaft Limb', 01 
the fame Meridian, Jo is 560° to the Minutes ami Secondi of l'p-s 
pafiing the Meridian while the Moon pulles it. 

jdgain. As Radius is to Coftneof the Moon’i Declination, at tli 
Time, fo arc the Minutes and Seconds of the Equator pa/iing the M 
ridian, while the Moon pa/Ies it, (before found) to the Minutes and •' 
conds of the Moon’s true Horizontal Diameter required, 

3) pa fibs Paris Mer. at Night. 
r - u -"*7 And fuppofi* )) fl m P 
i palling the MeiiJ. ? 


id. 21 Oft. Noon? 9? 36'C Whence Declination ia» K ■" 
22 Noon J 14 51 f ifth 2«» Night Miditle of |u» 
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and ‘ N A V I G A T O R. 


Agronomical QUESTIONS praflically anfvvercd. 


ICC. By which Means a eorreSl or true Time will refult after the 

"l;c climate Time of the Moon’s Riling and Setting, ... .... „, v 
""" L ~ always had by rel'peflivcly taking the right 


;he i’Janets, may y _ _ j _ _ 

cufion of the Sun from the oblique Afcenfion and Dcfcenfion ... 
’‘ jsjj ** Vianet , (by Tables for the given Latitude 

"" r ' L '—"■*— £ “--according as the Re- 


, _ the Moon, . _ _ r _ _ 

he Place) and adding or fubtraHing 6 Hoi 
nder be lefs or more than 6 Hours. 
lit, unimerfally, the tjlimate Time of Rifing and Setting of the 
>n, or any of the Planets or Stars, is readily determined by fub- 
ting and adding the femidiurnal Arc, in Time, correfpondent to 
Latitude of the Place, and the Moon or Planet’s Declination at 
n, (but better at Southing) from and to the Time of Southing 
he Moon or Planet for that Day, (of 24 Hours) on which the 

re Tables from p. 2C0 to 203, for this Purpofe. 


t. Charles Bp.ent, (in bis compendious Aftronomtr, p. 334.) 
»> bis Method of finding the near Time of the Moon’s true Rtjlng 
1 letting j after his finding her Southing, as before exhibited, which 
tod (with our fmall Improvement) is as follows. 


T for the MOON’s 


us is found as the Sun's Declination, from the Declination Table, 
3.) anfwerable to the Moon’s Place in the Ecliptic, coniidcred I 
ut Latitude, fir ft fubtrafting from and adding to her Placet 
ing, i a Degree, for every Hour before and after her Southing. 

Kt, for every Degree of the Moon’s Latitude to allow 5' through j 
: Signs of the ])’s Place, in the Ecliptic, according to this Rule. 
litiply the Degrees of prefent Latitude by 51, And fay, as no° arc 
t Produfl, fo are the Number of Degrees of the Moon’s Place, 
Dancer, (betwixt Aries and Libra) or Number of Degrees from 
orn, (betwixt Libra and dries) to a proportional Quantity, to be 
s fubtradled from the Moon’s Latitude, for the Sluanttty to be 
to or fubtraBed from her Declination, found according to her 
in the Ecliptic, without Latitude, fo.r the Moon's near Declina- 
: Southing, required f 


ether this tafi found Quantity it to be added to, or fubtraBed from, 
Uptic-Dcclination, you have this Rule. 


; }£L.] k - }!eS:]-]| 


When the Latitude is greater than the Ecliptic-Declination, 
It be deduced from the Latitude, for the Moon’s Declination 
i which will then be of the fame Name with the Moon’ 

\b. following, far the fame Purpofe, 

called the Moon’s Setting, 


’rom Now to Full Moon, ___ ..... 

Full to Mw ’tis called the Moon’s Rifing. 
tours of Moon-Light being tins Way determined, 
vill always know, by thc«S«» and Moon's Places, approaching 


fubria£t from and add to the true Southing, for the efli, 
or stfittg and Setting j to which citimatc Times of Rifing 
find the Moon s refpetfkive Declinations, with which I 
of lhTl a rc ™- diurnal Rifing and Setting, 

of Which Arcs add as many Times as, (about them 

dXhe «?l as *! re 


r and you will have the n 
Ri/ing and Setting, required. 

N. R. The Time of the femi-duration Arc for the Moon 
Declination, with am a» for every Hour thereof, added - 
of the Moon’s Semi-duration Arc for her Setting D.client 
for every Hour thereof added, will be the Moon’s Tim 


• femidiurnal Arc of 


Name-with the Sun's Setting Declination, ti 
(the Time of Sun-Setting) and femidnration Arc of the Moon't 
nearly equal, and to sob,eh the Time of Southing and femidurati, 
tion to the Moon s Setting Declination, are to be added, for the 
Time of Setting, therefore, in that Cafe, (and no other) tie 5. 


In other Cafes, between New and Full Moon, you mull Tub 
Trnf of Sun-Setting from the Time of Moon-Setting, and the R 
■mill be the Hours of Moon-Light after Sun-Setting. So iWmu/r 
Full and New Moon, if you take the Time of Mcon-Riftng frt 
Rsfis’D you-will baste the Hours of Moon-Light, before Sun-Ri/in 

Example to the laf near Method, 


| 180203' 


40S33' 


To find the Moon's Declination at Noon, corrtfpondent ? 


FOR, 

As 9 oo to aa',7 (=4= 
Itfto . . . 


’1— 16 36 1 


“T’l J 3°5S 
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Aftronomical Q_U E -S T I O N S pradticaHy anfwered. 



3 »9 t0 
Scm. D. Arc Setting 5 19 

Correction H- 11 at a Mean. 


I And therefore we have been the more particular and j 
ing this ufcful S^ucfiion on that Account. For the true 
apparent Rifing and Setting muft be previoufly had, as 
true Rifing and Setting,' before the angular Diftance fro 
dian, refpe&ing the apparent and real femi-duration 
rightly found. And hence to determine in any Year, 
of tbe Month in that Tear, in a given Latitude , tbe gre, 
between tbe Moon's Rifing and Southing, and Southing ant 
happen , or when the Rifing and Setting femi-duration Ar 
unequal, (or mojl equal if you ptcafe) would be a fill 
S^uejlion , unknown in practical Aftronomy : And was net 
by the famous Author of the Mifccllaneous Tra&t and Pf 


XL VII. Question. To find the Point of th 
or Degree of the ’Ecliptic, afe ending the Eafier 
front the Latitude of the Place and Time of the Da 
(paft the Meridian) being given ? 
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Agronomical QUESTIONS praftically 


LII. Question. To find the Time of a Star's heliacal 
Rifing, from the Latitude of the Place and Star's oblique 
Afcenfion, 'with the Sun's Depreflion below the Horizon, at 
the Time of that Stars heliacal Rifing (after its cofmical 
Rifing) being given ? 


As Cof. Mid-Heaven Zi 
To Cof. Sun’s Zenith D 
Therefore, Supplement 













and NAVIGATOR. 


Afbonomical QUESTIONS pra£lically anfwered. 


longitude of the Afcendant foregoing, ? o ' " 

atthe Star’s Rifing, p. 246, . . S *54 7 ji fr. <0 lowing. 
Longitude of Mid-Heaven, then . . 195 * 8 3 a f r. y following. 


Ecliptic Arc from Meridian to Hori- 7 © 

zon, at Star’s Rifing . . . -5 * 

Add Ecliptic Arc fr. Horizon to t 


Add Ecliptic Arc fr. Horizon to the 7 
Sun deprefied laft found . • • J 


Ecliptic Arc from the Meridian to the J ^ 

Add Mid-Heaven Longitude '*'* 


To J'f, 9 Signs, Subtract 


375 9 24 fr* Y* following. 


And, AsCof. Mid-H. Zen. Dift. • 
To Cof. Sun’s Zen. Dift. at 13 0 Depre 
Supplement of Arcs mull be taken . 
So Cof. 4th Arc.. 

To Cofine 

Supplement 5th Arc ..... 
Dif. between 4th and 5th Arc . • 


| Place 7 25, ft, tj£, Wt» 
Mid-Heaven. 3 X, C Y > , , 13 3 


Or to find the Arch of tbs Ecliptic bib 
t'luixt it and the Sun's Place . 


LIU. Questior. To find the Time of a Star's he- 
liacal Setting, from the Latitude of the Place, and Star s 
oblique Defcenfion with the Sun's Dcprcjfion below the Horizon, 
at the Time of that Star’s heliacal Setting (before its achro- 
nical Setting) being given ? 


As S, of Horizon and Ecliptic . . 

To S. Sun’s Depreflion. 

So Radius. . S, 

To S. Ecliptic Arc bchzo the Hoiizcn 
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RULES and E X A.M P L E S for finding when the SUN, MOON, PLANETS or STARS 
be in the Nonagefimal DEGREE. ' 


EXAMPLE IV. Vo find tbi Time •when the Moon noill it in the Nonagefimal Degrtt, November ig, 1763? 

Moon’s Place at Noon » i 3 « 13*.R. A. Mid-Heaven, corrcfponden 


I The Afcendant to the PJace of the No- *1 ^ 4 13 33 

nag. Deg. fuppofed the fame with v 
the Moon’s Place at Noon. 3 


* ■ * * • R* A. Mid-Heaven correfpondent o 

Dif. R. Afcenfions, or Time before Moon fouths. ? 

when (he ia in Nonag. f —1 

12° 7'T Moon fouths Nov. 19, 1763, London . . 11 


the Moon not being in the fame Place, Say, As 24*> ! 12° 7'") Moon fouths Nov. 19, 1763, Lena 
loon’s diur. Mot. :: 2)14111 eftimate Time at Nonag. Deg. I J 

■ Southin'*"" 8 : 10 * /ChanBe of Moon ’ s PJace lcfs ,han j Moon in the Nonag. Degree, requi 

Hence, the Afcendant then will be SI 4° 13' a-" 


EXAMPLE V. To find tht Time -when Man noill be in the Nonagefimal Degree, September 2$, 1762? 

Place 3 at Noon^ 13° 32' . . . . i . ; R. A. Mid-Heaven correfpondent i6h 4 8m| 

^"^'ein^the^fame 0 thenfuppoftd with PlPd^.' 1 * ' 3 3 * ’ * 5 * * ‘ * * *• A. Mid-Heaven correfpond ent 17 32 $ 

Dif. R. Attentions, or Time pall Southing, when $ is in the Nonage/. Degree . ~ T 

Add, fouths Soft. 28, 176a, London 4 28 P. M. 

' tf in Nonagefimal Deg. P. M. 5 11 J. 

[required. 

aU%l iC/am ' finding,be Time -when etnj Star it in ,lc Nonagefimal Degree j the foregoing Example, being fiffitiee 


Here follow 


Sexagefimal Tables: 

Proportioning the 

Difference of EQUATIONS 

At SIGHT. 






































































































































































J be added to or fibtrafh 
Southing at any P/ac, 
the f'Wi fter Motion } l 
Long. i„ lime, the Sun' 
mil fub. for V, J 


of the Sun from right Afcenjion of Aldcbalun, at Moot, 
being given f 

By p. 218. R. A. of Aldebaran — R. A. 

of© or -fr- Com. R. A. 0. 1760, t h m s 
Dec . 30, Noon . . . 3 9 41 25 


Total Equation — 1 36 
Rem. Near Time Southing of AUebaran | 

1760, Dec. 30, at Greenwich, P. M. 3 9 39 49 

CorrtEl Time of Aldebaran s Southing, by ? 0 

fame Page 218 . . . ,J 9 39 3» 


Antigua 4*> Weft Long. • . ; Equation 

corrcfpondent to Ahleb. Southing at Greenwich, 
Aldebar an nearly fouths at Antigua ... 9 

Correctly fou the At Antigua, byp.aiS . • .9 


Logistical Logarithms. 
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HERE FOLLOWS 

THE 

Seaman’s Ready Computer: 

BEING AN 

IMPROVEMENT in Tabular NAVIGATION. 

Whereby any Perfon underftanding Addition^ is qualified to keep a 
SHIP’s Reckoning at SEA ; in Latitude , Departure , ' 

and LONGITUDE: 

As by which eafy TABLE, the Ship's Place, at any Time, may be lpeedily taken out, 
(like the SUN’s mean Place from Ajlronomical Tables:) 

And all praSlkal ghteftions in NAVIGATION and Plane TRIGONOMETRY are readily 
anfwered, without Logarithm- Sines, “Tangents, or other artificial Numbers : 

Of which fee Examples further on. 

By this fufficicntly near Method of travelling at Sea, aififted by Helps contained in this Work, for determining 
the Longitudes from Greenwich, Spheroidical Navigation is exploded, as ufelefs. “ J 

FOR, as Mr. EMERSON judicioufly obferves, at P. vi. Preface to his NAVIGATION, (containing the exad. 
Rules and their Dcmcnff rations on the Principles of fpberical Navigation) to which Our Navigation is Supplemental. 
It would bean idle Refinement to deduce aTable of mecidionsX Parts from the Spheroid. That it would require all the Parallel, 
of Latitude and Arches of the Meridian to be altered accordingly ; creating ass cndlcfs Deal of Trouble for no real Ad-uas.. J 
tage. That, if we confsder that no Ship can ffeer true to a Degree, or hardly to a Quarter Point of the Compafs, nor 
can meafurc her Dijtance failed by the Log, to any fuch Degree of Exa&nefs, but that there will always be a confiderabl 
Variation from the preci.e Truth, in Regard to the Ship's Place, for which Reafon floe is obliged, as often as pojfble, tc 
correa her Latitude and Longitude by Ob/irvatien. Therefore (he concludes) it would be quite triiling to defend to fuel 
minute Differences as can have no Jenfible Effefl in Practice. That, Jince fuch is the Difference betwixt fpberical ant. 
fpheroidical Navigation, if we snuff needs wander from theTruth, we had better do it in a tiain and eali Huy ’ 
ri^id and difficult one." 

Mr. EMERSON then proceeds to lay down his Rules of fpherical Navigation (agreeing with ours) as Ihort and I 
plain as poilible ; “ Diffncumbering the Seaman of every Thing long and tedious, and giving bins as much Satisfy, 
will ever find, or can wijh for." 

To which may be added. That every Perfon’s Experience (having travelled by Sea) will inform him of the Truth 
, , t 5 01l ’£ Ailertions. And a Perfon we know is perfeflly convinced thereof, in three Voyages he made to 
Greenland. That the Priori by Lee ll'ay, and miltakcn Courfe, and Diilancc ren bv the] 


the IPeff Indies 

Dg, from their various c-auies (of H nut, Sails fit, high Seas, Currents, (Ac.) arc with Doubt and Difficulty 
by fi Spheroidical Navigator, having never been a Voyage, if lie goes one to keep a Ship’s Reckoning. 
IJ find himielt involved m greater Errors than thofe he pretends t<7 correct ; ilnee there is always much mere 

i^£s^“sJ;tesa < ,:i ,ou ‘ **• — <**■ " a «•-* *»»*■»» *•*>» 

OUR Jhort and eajy Method of computing a Ship's U'ay through tfe Ocean, is an Improvement from a Table we have 

bed by Gardiner j but did not fee till we contrived our 
e general Way, as follows. 


lately feen at the End of Sherwin's. Mathematical Tables, 
own Table, Computer N». I. for that Purpofe (conftrufted from natural Si'nesV i 
Computers No.]. II. are quite a NEW INVENTION. ‘ 


The 
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USE of the SEAMAN’s READY COMPUTER. 


The Diflances failed, or 
ioooo 20000 30000 4 

iooo 2000 3000 

100 200 300 

10 20 30 

I 2 3 

THEREFORE, the Difl 
Diftance failed (or Hypoth 
Parts, and added together ; t 
Units ; according to the Nu 
PROPOSITION I. To 

the Bafe and Perpendicular fr 
EXAMPLE I. Required 
by S. Courfe | Point Wejlerly 

Dili. 

Againil 3§ Points under 80 

5 

Miles 85 

Hypothenufes 
0000 500c 

4000 50c 

400 5c 

40 

4 

erence of 
enufe of a 
iking out lu¬ 
mbers of Fi 
find the Dip 

the Diffirer 
being 3 j P 

Dif. Lat. S. 
61.841 
3.868 

65.709 

at the Top and Bottom of the Table, may fignify any of the Numbers belouv. 

O 60000 70000 80000 90000I Under or above whichJiand the correfton- 

0 6000 7000 8000 9000 I dent Dif. of Lat. and Departure, or Bafe 

0 600 700 800 900 >and Perpend, againfi the Courfe or d., on 

0 6 ° 7° 80 90 l one Side of the Table, to be taken in equal 

5 6 7 8 9 J whole Numbers. Thofe to the Right of 

thefe being Decimals. 

-atttude and Departure, (or Bafe and Perpendicular) anfwerable to the given 
right angled Triangle) on a given Courfe, or Angle, mull be taken out by 
l for the highell Number of Tens, then for next Tens lefs, and fo down 'to 
gures m the Diftance failed, (or Hypothenufe of a Triangle) to be taken out for. 
fence of Latitude and Departure from the Courfe and Diftance given ? Or to find 
higle and the Hypothenufe of a Triangle being given P 

ce of Latitude and Departure, when a Ship has failed 85 Miles, on a S. W. and 
ints to the H'eft'ward? 

Depart. W. ~) But two Decimals to the Right of any whole! 

5°-75 I I Number will be fufficient in taking out ; except! 

3 1 / 2 >- where Accuracy is required, in Trigonometry. 

53.923 Anfwer. J t 

EXAMPLE II. A Ship having failed 116 Miles, 
a Courfe of 41 Degrees from the North, eaferly, requi¬ 
red her Difference of Latitude and Departure ? 

A I ABLE Ihewing the Angles that every Point oft the ConnaJs 
makes with the Meridian: For turning Rhumbs, or the 
Courfe, fleered by the Ship, into Degrees, and the con- 

Dili. 

Againil 41° under 100 
*6 

Miles 116 

EXAMPLE III. Re 

lar of a right angled Tri 
equal to 23 0 , and its Hypot 

Hypoth. 

Againil 23“ under 1000 

5 4 ° 

_3 

Anfwcr 1343 

Dif. Lat.N. 
75-47 
7-54 
4-53 

87.54 

Anf\ 

Dep. E. 

65.61 

6.56 

3-94 

76.11 

N 

orth 

Points 

D. M. S. 

South 

N. by E. 

N. by TV. 

o| 

2 48 45 
5 37 3° 
8 26 15 
u 15 0 

S. by E. 

S. by TV. 

N. N. E. 

N. N, TV. 

il 

•I 

•4 3 45 
16 52 30 
•9 4* 1 5 
22 30 0 

S. S. E. 

S. S. TV. 

•ngle, havt 
’ enttfe equal 

Bafe. 

920,5 

460,25 

36,820 

2,761 

1420,332 

ng an acute Angle 
to 1543 f 

Perp, 

390.70 

•95-37 

15.629 

1.172 

602.871 

N.E.by N. 

N.M'.byN 

3 

3 

25 18 45 
28 7 30 

30 56 15 
33 45 0 

S. E.byS 

S.TV.byS. 

Nor. Eaft 

Nor. TVeft 

3? 

Zt 

Zi 

4 

3 6 33 45 
39 22 3° 
42 11 15 
45 0 0 

Sou, Raft 

Sou. TVeft 

N.E. by E. 

N.TV.byTV 

4* 

4 f 

4 i 

5 

47 48 45 
50 37 30 
53 26 15 
56 15 0 

S.F.. by E. 

S.TV.byTVi 

cular of a right angled 
Angle equal to 66°, and 

Did. 

Againil 66° under 70 

7 

Anfwcr 77 

plain Tria 
its Hypo the 

Bafe. 

63.943 

6-395 

70-343 

ogle, ha t 
ufe equal 

Perp. 

28.472 

2.S47 

nd Perpcndi - 

7o™r ,te 

E. A'. E. 

ll.N.tf. 

it 

59 3 45 

64 4« «; 
67 30 0 

E. S. E. 

•v. s. tv: 


E\ by A. 

TV. by N. 

8 

6} 

7 

70 18 4; 

73 7 3° 

75 56 >5 
78 4 ? 0 

E. by S. 

TV. by Si 

L 



TVeft 

7 i 
7 } 
7i. 

8 

8* 33 45 

84 22 30 

87 11 15 

90 0 0 

Eaft 

! 

TVeft 


N i> 3 
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T*e ROYAL ASTRONOMER 


USE cf the SEAMAN’* READY COMPUTER. 


PROPOSITION II. 

i work a Ship’s Traver/e, 


To find the Diflirt 
to find the Miles it. 


ce of Latitude and Departure from feveral Courfes and Difiancesfailed-, , 
* Degree of Latitude, or take a Map of an Efteite, or County ? 


Couifcs. 

Dill. 

Diff. Latitude. 

Departure. j 

Miles. 

North. 

South. 

Eafi. 

Weft. 

N. 850 W. 

S. S. W. \ W. 
S. 40* W. 

S. S. E.iE. 
S. 49° E. 

N. E. f E. 

70 

37 

84 

79 

148 

86 

O6o I O I 

54-557 

31.736 

64.348 

97.096 

J II 697 
66.479 

69-73 + 

19.022 

53-99+ 


6o.«5S 

262.851 
60.658 

21 5 -4 1 7 

142.75° 

142.750 

Dif. Lat. 

202.193 

Miles. 

72.667 

Miles. 

Depart. 


MAKE a Traverfi - Table, as on the right 
Hand, and place therein each C'outfe and JJil- 
Itance. Then find the Difference of Latitude 
[and Departure to each Courfe, by the foregoing 
| Propofition, placing them in their proper Co- 

NOW, the Difference of the Sums of the 
Jor thing and Southing, will be the whole Diffc- 
:nce of Latitude ; and the Difference of the 
urns of Enfiing and Wtfiing, will be the whole 
Departure. 

EXAMPLE. The Difference of Latitude and 
\Departwe of a Sh p failing feveral Courfes and 
<D fiances, will he found as in the adjoining Table, 

\ly the former Propofition. 

The above PROPOSITION finds the Miles in a Degree of Latitude, and is extenfively ufeful in furvevinn 
Efiaics, Counties, or large Trafis of Land. Mr. Norwood, in the Year 1631;, made Ufe of it in determining the 
Difference of Latitude (according to the Method in the foregoing Traverfe-Table) between the Parallels of Lot 
nd Tori of given Latitudes, by cceleftial Obfervation ; and <0 determines, very near the Truth, the Miles in a ' 
0 ree of Latitude. (See bis Seaman's Pradlice, fince reprinted for W. Mount and T. Page, on Tower-Hill.) For he 
meafuring the feveral Didances between all the Turnings of the Road, from London to Tori, as the Road led him’ it 
the fame Time he obferved the feveral Bearings betwixt thofe Turnings, by his Circumferentor, he then determined 
by Trigonometry, the feveral Differences of Latitude and Departure*; (which is done at Sight by our Enfy Computer) 
and thence he determined the Diftance, or Miles, Difference of Latitude, between the Parallels of London and ^York 
and alfo Dillance of thofe Meridians. And confequently the Miles in a Degree of Latitude, by Proportion of th-’ 
Miles in the Degrees, Difference of Latitude, by Obfervation. If which Bearings and Difiances were again taken! 
aid meafured, more correRly, according to the laft improved Methods of Surveying, there is no Doubt, but that the' 
Difiai.ce between the Parallels of London and York (on fo large an Arc of the Meridian) might be determined with, 
as much Accuracy, as that Difiance (meafured by the French) was determined between the two Parallels near the 
Polar Circle. 1 

In furveying Counties (or even Eftates) by the Bearings and Diffances of their Circuits, the Ufe of the Needle 
(not always keeping Parallel with itfelf ) is not to be trufted to ; but the feveral Bearings and Diftances muff be taken 
and meafured by the correCier Methods known. And, in plotting the Survey of a County, by Circuit Station Lines 
(though con filling of never fo many) they may be reduced to a fn.all Number, for the fir ft plan or Cloling. And the 
hke Method fhould be purfued in plotting the intermediate Circuit Stations betwixt each two plotted Stations in the 
fiift Plan, and fo on ; whereby every Circuit Station will be more correctly placed than by any other Method • and 
the refulttng Out h„e or Plan, will be as near the Truth as poffible. 

very Bearing taken, each Diftance between the feveral Circuit-Stations, may be meafured in Chains of tool 
'\^.y an y °^ l ® r Meafure, (Jobe inferted in a Station or Traverfe.Table, as above) correfpondent to which, the 
:s o t Latitude and Departure, or Northings and Southings, and Eaftings and Wettings, will be found 
at of the ready Computer, for plotting each Station, and the whole Trad! of Land. 


•c Meridional Diftance, and Departur , (of I-afting and Wefting) a 

hr Departure it left than the meridional Diftance ; hreaufe the Meridians 1 
.. 1 ’ ! ‘The Departure being of a middle Quat 


Y£',nu’" ifZJf Lpar ,, TTj V “’•V'parturel.ctnt'ojn middle <t'»nmy (especially on one dottrfe) between the XI.,i 
f latet, fit tbe Parallel departed Jrem and for that arttved in. Tie Longitude it invariable, between a nr rtoo Placet, " 
\Para eh, anddtjhrent front the M. rtdtonal D,fiance and Defuse,are. ‘lit. Meridional Diftance is different in different Paraluh J and the Departure it 
'7 ‘'''■'V”,''; between two Parallels ; lecaufe many different Courft, (in long Kuos) will have many mat’,fell Diffirenccs in tie 

Xfertdtonal Ihj ance, on -winch the Sum of the feveral Departures depend, Thi, mate, no Error bet-ween Jhort Parallels of Latitude, ((com Pay In 
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USE of the S E A M A N’s COMPUTER. 


PROPOSITION III. To find the Courfie and Difian 
\frcm the Difference of Latitude and Departure given ? 

RULE I. Find the given Difference of Latitude and 
Departure together, in fome of the Columns of the Sea¬ 
man's READY COMPUTER Number I, or find the 
''neareft. Numbers to them, and even therewith, on the Side 
|of the Page, is found the Courfie j and the Difiat. 
found at the Top or Bottom of the Page, in the Column 
of given Latitude and Departure. 

EXAMPLE. To find the Courfie and Difiance anfiwering 

700 Miles Difference of Latitude Southerly, and 388 
Miles Departure Wefierly ? 

In the Column 80000 you will find 699.70 Miles Dif¬ 
ference of Latitude, and 387.85 Miles Departure, the 
neareft Numbers to thofe given, even with which tabular 
Numbers you find the Courfie S. 29 0 vcefierly ; and, at the 
Top of the Column of the given Latitude and Departure, 
you find 800 (taking an equal Number of Figures) the 
Difiance correfpondent, required. 

RULE II. If the given. Difference of Latitude and 
Departure cannot be found together or in near Numbers, 
you muft divide the lefis by the greater Number (Difference 
of Latitude by Departure, or Departure by Difference 
of Latitude, according as which happens to be the great¬ 
er) and afeertaining a few Figures in the Quotient, find 
the neareft Number anfwering thereto, in the Column un 
der 10000, cf COMPUTER Number II. fiollovsing, 
(which, in all Cafes, you will readily find, without Stop, 

Difficulty, by cafting the Eye along the Column) and 

en with the faid iPasr/Var-Figures Hands the Courfie, 
the Side; and the Diftance is found by taking it 
of the faid Ready Computer Number II. anfwerable to the 
given Difference of Latitude. 

EXAMPLE. In the former luflance, qoo)}88(,qs4 
which S}uote is immediately found againft 29°, the Courfc 
South .wefierly, as before. And againft which Courfe, 
under 700, Difference of Latitude, (in the Column 70000) 
will be found 800,45 or 800 Miles for the Difiat. 
required. 

But, UNIVERSALLY. Required the Courfie and\ 
\Dfiance anfiwerable to 071 Miles, Difference of Latitude, 

" nth i and J117 Miles Depot ture, eafierly ? 

>7)97 i.ooo( ,869 which £>uote is immediately found 
8936 againft 49 0 , Column 10000, in the 

1—11 Seamast's Computer, Number II. fol- 

7740 lowing; which is the required Courfie, 

6702 South eafierly. 


£3“ WHEN (of the Difference of Latitude and De¬ 
parture) the Departure is the greater, the Courfie is above j 
45 0 ; but vihen the Difference of Latitude is the greater, the! 
Courfie is lefis than 45 

NOW, by the Seaman’s Ready Computer, Number II. 
following, always take out for the greater. 


Depart. E. 

Diftance. ' 

Underiooo 

1325,0 

IOO 

132.S 0 


13,250 

7 

9.275 

Miles u 17 

1480,025 


j two Legs of a plane 


Courfe S. 
Againft 49' 


Angles 

— | and Hypothenufe 
- ! S I m,1 f ke found in 
I Anfwer. J the fame Manner. 

N. B. When the greater Side (either Latitude or Depar¬ 
ture) and an fing/e is given (or the Courfe) the lefis Side 
(Departure or Latitude) andalfo the Hypothenufe (or Dif¬ 
tance run) may be found ^Computer, Number II. But 
the lefs Side and an Angle being given, the REST cannot be 
\foundbut by Computer, Number III. following. 

PROPOSITION IV. Having the greater of eithcr\ 
Difference of Latitude or Departure, and alfo the Courfe | 
given, to find the lefs of either, of Difference of Latitude 
Departure, and alfo Difiance failed. 

This Propofition is univerfally anfwered as in the fore-] 
going Example, by the Seaman's Computer, Number II. 

EXAMPLE II. Courfie under 45® (viz. N. 36® wefter- 
ly) and Difference of Latitude 349 Miles, to find the De¬ 
parture and D fiance failed ? 

Courfe. 

Againft 36® 


Dif. Lat. N. 

Depart. W. 

Diftance. 

Under 300 

217.96 

370.82 

40 

29.062 

49.443 

9 

6-539 j 

| “-^S 

Miles 349 | 

I 253.561 | 

l+3*.388 


Anfwer. 

Hence, the lefis Side and Hypothenufe, of any right- 
angled plane Triangle, are found in the fame Manner,) 
from having an acute Angle, and a greater Side, or Legj 
given. 

PROPOSITION V. Having the lefis of either the. I 
Difference of Latitude or Departure, and alfo the Courfie given 
to find the greater of either the Difference of Latitude or Di 
farture, and alfo the Difiance failed ? 

This Propofition is folved in all Refpcfls exadUy like the 
former, but by a different Computer, Number III. fol¬ 
lowing, by taking out the greater LEG and Diftance to the 
lefs LEG and the given Courfe, inflcad of lefs I,EG and 
Diftance to the greater LEG, and given Courfe, by 
Computer, Number II. 


The 
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V S E of the S E A M A N’s COMPUTER. 


PROPOSITION VII. To findthi Courfe and Differitu 
of Latitude, /rent the Difiance and Departure given F 


I N.B. If the Complement of middle Latitude is 
| in whole Degrees, but in Degrees and odd Minutes, you 

I mull find the Longitude for the Complement of middle. 
Latitude a Degree lefs, and greater than the Complement] 
given; adding a proportional Part pf the Difference/ 
of thofe Longitudes for the odd Minutes to the Longi¬ 
tude for the lefs Degree or Complement of middle Lati- 
tude, and you will have the Difference of Longitud< 

.I,- r ~~~ -run:. 

10000 of the Computer Number I. even with which 
the Side Hands the Courfe. 

Thus, 84)541,643 nearly s which Shtote is found in the 
faid Column againft 400, the Courfe required. 

Now, with the given Courfe, and Diftance, as above, 
find the Difference of Latitude by the fame Computer 
Number I. 

Courfe. [ Dill. Dif. Lac. 

Againft 40° lUnder 80 61.284 

4 3-o<54 

Miles 84 64.348 Dif, Lat. required 


PROPOSITION VIJI. To find the Difference of Lon- 
iiu’c from the middle Latitude and Departure being given ? 

The Complement of middle Latitude muft he taken as 
I the Courfe, and the Difiance anjwerable to the given Dep < 
re on that Courfe vcill be the Difference of Longitude. 

RULE. With the given Departure, at the Top or I 
Bottom of the Computer, (Number.II. if the Comple- 
of paj&ije Latitude beCfttnah 45°, but Number 
III. if greSier than 45°) take out the Diftance, againft 
the Courfe (equal to the Complement of middle Lati¬ 
tude) on the Side thereof; and you will have the Diffe- 
ncc of Longitude, required. 

EXAMPLE I. Our Ship being Nefierday at Noon 
Latitude 37° 5' N. and this Day at Noon in Latitude\ 
38® 55' N. (the middle Latitude being 38°, andComplem 
thereof 5 2 °) our Departure 71 Miles H'efierly, required, 
Difference of Longitude ? 

By Computer Number II. the Complement of middle 
Latitude being above 45°, 


Againft 5 2° 
or 38 


Dill. 


Miles 71 


oo Diff. Long. rcq. 

EXAMPLE II. Our Ship being Yeficrday at Noon in 
Latitude 46" g' N. and this Day at Noon in 470 5 1' N. 
(the middle Latitude being 470, and Complement thereof 430) 
tfierly, 1 12 Mites, required the Difference 


Dept 
of Unfit 

unputer Number III. the Complement of middle 
L being under 45", via. 430. 

Courfe. I Dcp. K. I Dill. 

Againft 43° Under 100 146,63 

16,263 



the nearefi whole Deg. of Mid. 

PROPOSITION VIII. To find the continual Courfe\ 
between two Places, and their Difiance on that Courfe, from I 
the Latitudes and Longitudes of thofe Places being given ? 

RULE. Find (by Computer Number I.) the Depat 
anfwering a Diftance, equal to the Minutes Difference! 
of Longitude given ; then by the Difference of Latitude 
given, and the Departure juft now found, find the Courfe\ 
and Difiance by PROPOSITION III. ] 

EXAMPLE. The Lizard lies in Latitude 49" 50' N 
and 40 45' W. Longitude from Greenwich -, Cape Finifit. . 
in the Latitude of 43° 10' and 9° 45' W. Longitude, 
from Greenwich; Required the conftant Courfe, and. 
Diftance thereon, between the Lizard and Cape Pi 
nifier? 

Hence, the Dif. of Latitude is 6° 40' or 400 Minutes. 

Dif. of Longitude 5 o W. or 300 Mi- 
£nutes. 

Middle Latitude 46° 30' 

Complement 43 30 

By Computer Number I. 

Courfe. I Dili. 1 Depart. 

Againft 430 jUnder 300I 204.60 

Againft44 J 300J 208.40 

Dif. 3.80 
Half 1.9 + 


Courfe 43° 30' Depart. 206.5 Miles. 
Dep. 206.5 

- =,5016 ; which SI 


Dif. Lat. 400 

puter II. Hands, in Column toooo, againft 27" Courfe] 
S. wefterly. 

By Computer, Number III. 


.1 Dcp. W. 

Diff. 

Dif. Lat. 

jUnder 2co 

440.54 

39Z-J2 

I 6 

13.21 

11.77 

| Miles 206] 

453-75 i 

(*404.29 


Here it is objcrvable that the Difference of Latitude! 
comes out agreeing (lo far as the Ncarncfs of the,Courfe 
is taken) with the given Difference of Latitude s a Proof 
of the Truth of the foregoing Operation. 

And thus all Calcs relating to conducting a Ship ovci 
the Ocean are readily anfwcred by the Seaman’s Computes 
, „ _ . „ only: being an entire New, ealy, and practical METHOD] 

65,825 Dif, Long, req. ||of NAVIGATION. 1 
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The ROYAL ASTRONOMER 


WITH Regard to the foregoing (VIITth.) Profojition, the conjlant or continued-Courfe-fleered by the Ship betwixt 
two Placer, mult be carefully dijlinguijhed from the dircB Blaring of one of thofe Places from the other; 

' For any Courfe, on the Surface of a Globe, making the fame conflant Angle with the feveral Meridians, eroded 
over by the Ship’s Way, is a fpiral Track (of the Logarithmic Kind) which being continued on will terminate in that 
Pole of the Earth towards which the Ship’s Courfe is directed : Except when the two Places lie under the fanie Meridian, 
diredlly North and South, or on the EqninoBial dirertly Eaft and Weil of each other, on the Arch of a great 
Circle. 

The dirtii Bearing of any Place from another (generally mifunderftood for the continued or conflant Courfe all the 
Way betwixt thofe Places) is the Angle of Pofition on the Arch of a great Circle, or nearly fuch, that one Place, on 
the convex Surface of the Globe, dirertly bears from the other. 

The cenjlant Courfe that a Ship fleers betwixt any two Places on the convex Surface, being on a fpiral Line, or 
nearly fo, (as before obferved) is in a contrary Direction failing back, to what it was in failing forward betwixt thofe 
Places. 

The direB Bearing on the Arch of a great Circle marks the nearejl DiJIattee betwixt any two Places, cn the globular 
Convexity j but this Bearing is continually variable all the Way. 

The continually variable Angles in failing back are not contrary to thofe in failing forward, betwixt thofe Places: 
as is eafily (hewn by the Rules of Spherical Trigonometry, This has been propofed as a Paradox , by fome, though an 
obvious Truth. 

THEREFORE this great Circle Sailing , in keeping fo many different Courfes, as muft be kept in failing over the 
nearejl Dijlance betwixt any two Places on the Convexity, is hardly prarticable, (especially when thofe Places lie very 
remote from each other) becaufe there is not only the Difficulty to overcome, in computing all the Variety of Courfes 
neceflary to be fleered, but the Difficulty of putting them in Practice againfl all Impediments or Accidents what- 
foever, of Winds and Weather, that may confpire to prevent it. 

Nor can elliptical Sailing, by the Arch of an Ellipfis on the Ellipfoid, or flatted Globe next the Poles, be better put 
in Praftice, for failing the nearejl Dijlance betwixt any two Places, on Account of the like Obftacles, that may prevent 
that Kind of Sailing taking fo complicated an Effert. 

Therefore practical or fpiral Sailing, or that which has long been in Ufc, and lately improved, according to fome 
conflant Courfe and Diftance run on that Courfe, or other Things given for finding the Requijites , as near the Truth as 
pofiible, is here laid down and exemplified, in all the Variety of Cafes that can happen, for the I’urpofe of the 
PraBical Navigator, 

After we have confidered, from our own Experience, (in (everal Voyages at Sea) the many Impediments to putting 
the true Theory of Navigation in Prartice, with all the Advantages to Geography, from the late Difcoveries made 
of the true Figure and Ditntnjions of the Earth as a Spheroid, (by the Meafure of a Degree of the Earth’s Meridian 
in Peru and Lapland) we would no Ways depreciate thofe Experiment!, as lately publilhed by Mr. Martin, 
in his Folio Work, (intitled NEW PRINCIPLES of GEOGRAPHY and NAVIGATION) fo far as they have 
real Ufe and Advantage. 

And as that AUTHOR fays, with Regard to the Theory iifelf, “ The beft Way of fetting Fxffbood and Error 
“ in a proper Light, is to compare and confront them with Truth," (the Truth of the Jpheroidal Theory being admitted, 
however falfe the Spheroid given) fo in Regard to putting fuch Theory into PraBice with its fuperior Advantages to Mtr- 
razor’s and other Sailing, heretofore in Uie, will bell appear by comparing Examples, computed according to f[he- 
roidal and other Methods of Navigation. 

KT The Error arifing from the Dijlance (meafured by the Log) and Courfe (fleered by the Compajs) being fo doubt¬ 
fully afeertained, will be always of far greater Concern to the Truth of a Ship’s Reckoning than the Difference ha¬ 
lve cen fpiherical and fheroida! Navigation. —— Till which Courje and Dijlance can be mure corrortly afeertained, the 
finalhi' Corrertion in Theory will have (as we apprehend) but a very fmall Ufc in the Nearne/s of PraBice. And all the 
Ci'ii L-dtion that can be exported of Advantage muft chiefly arife from a corrcB Obfervation of the Sun, or other ccelclliai 
Bodies, for afeertaining the true Latitude and Longitude of the Ship. 

Sec all Mr. Martin’s Examples of Spheroidal Sailing fillonuiug, anfwertd by our Seaman’s Computer, (without Scale, 
Compafles, Chart, or Canon) and compared 'with the Anfwers by Mercator’j Sailing. 
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| OUR NEW METHOD of Computation (without Scale, Compaffes, 
I Chart, or Canon) exemplified in Anfwers to the Five CASES 
of SAILING, as propofed by Mr. MARTIN in his New 
Principles of Navigation, according to failing by the Spheroid; 
confronted and compared with the Answers to thole Cases, accord¬ 
ing to Mercator-Sailing, by the SPHERE. With REMARKS 
and INFERENCES drawn on thefe different METHODS 
of S A I L I N G. 


the Different of Latitude and Longitude, given ■ 

ic S °, 


f. ASE. To find the Comfi and Dfiante run, fir 

Example. A Ship fails from a Port in Latitude 3S 0 , and arrives at another Port i 
Difference of Longitude to be 43“; required from thence her Ceurfe and Difiance failed 

■ U °-- By Computer N®. 

Courfe. IDif.Lat.l 
NOW, againft 50° I 1000 I 


By Tulles, P. zoo, 


Latitude. 
Under 38* 


Dif. 33 0 
= 1980'] 


:i\DiELa 


Spherical. 
Mer. Parts. 
2468 


Dift. run. "J 
, SS5>7 2 I 

«400,15 1 

3 00 . [ j_eo I 12 4.4P r 

zi<58. I B y Mercator ; . *980 j 3080,33 J 

:r. Dif.Lat. j By Spheroidal Sailing . . 3071, from below. 

g' DifF. in failing 33° Dif. Lat. 
[whereas a fmall Error in the Courfe will caufe a valtly greater DifF. in the Dfir-" 


Firfi, —4 ' - = >8349, againft which, under Col. 10000 Computer N“. II. 1 

*5®° Hands 50®, 8' the Courfe ; (the Dif. Longitude being {-according to fpberoidal Sailing, 

more than the Dif. Latitude.) J 

Or, = ,840a . . Againft Which under Col. 10000 fame Conipu- (according to Mercator-S ailing. 

2 S®° ter. Hand? 49® 58', or nearly 50° Courfe. J , 

6$* This CASE is now reduced to one of plain Sailing, the Courfe and Difference of Latitude given to find the Di 

1 


By Table P. 294. 38° 


S 


Length of Arcs. 

z66',3s 
297 ,76 


1968',49 true Dif. Lat. by the j 
[ fpberoidal Figure of the Earth. J 


| ‘ Courfe. 
1 Againft 50® 


Dif. Lat. 
900 


According to Mr. Martino Navigation, p. 52. The Courfe being 50° 8' . . 


REMARK. Since no Ship 0 
>. 1. II. 111. for each Degrt 
Plain, Middle. Latitude, Mercato 
'Courfe, and Diftance run, that 
\/idcrnbhgreater than the Error 
hy old or new Principles. 

INFERENCE. That nnlefs Jmpro 
:o a greater Exaftncfs than has been 
“f Spheroidal Navigation will be fo far 


1 SSS’7n 
93-34 ( 


filer to 8', or nearer than to I 9 , in hr Courfe ■, therefore OUR COMPUTERS 
of Courfe, arc Efficiently ex aft for the practical Purpofi of Navigation, according to 
or Spheroidal Sailing. . For the Error in the Ship's Reckoning, occafioncd by the 
nnot be kept or determined to Exaftncfs, or hardly to a Nearnefs, will always be con- 
Difference, arifing from the DIFFERENT METHODS of'SAILING, whether 

mnent can be made in keeping the Courfe, arid mcafuring tfye Dfiance. 1 
hitherto practicable, or known by Navigators, the minuter Improve/) 
in idle Refinement, (as obferved by Mr. Emtrjhn in the Preface to his Navi; 
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tion) that it will be a fruitlefs and vain Attempt. For, fince the Courfe (leered, and Difiance run, by the Ship, arel 
generally precarious, and largely different (more or left) from Truth, the Correction of the lefs Error, from the f 
Difference between the fpherical and true Figure of the Earth, will be of no Advantage to the Ship’s Reckoning, for 
long Runs, fince the larger Error, from the Courfe and Di[lance failed, will be as often encreaftd thereby a3 d’ 
minilhed. For which Reafon this fmall Correftion may fometimes prove an Ignis fatuus, in long Runs, inftead of a . 
cr -‘— — guide the Mariner. Befides a Ship's Reckoning, kept from Day to Day, by Mercator, or Spheroidal Sailing, 
an infigniiicant or infenfible Difference in Praftice j fince the Difference of meridional Parts, of both I" ' 1 
for a floort Run, are nearly the fame. 

‘Therefore, all Improvement of real Advantage in Navigation chiefly confifts in Correflion of the Ship's Place, by I 
aftronomicalObfervation, or in fome Method, to determine thereby the Longitude, as well as Latitude, of the Ship; 
be applied with the common Methods of Navigation in Praftice. 

But, we have given the meridional Parts of the Earth as a Spheroid, in a Table following, confronted with another] 
Table of the meridional Parts of the Earth as a Sphere, for the Navigator’s Curiojity and Satisfaliion. Who may there¬ 
by make Trial of either, and their Difference, in computing the Ship's Place, as we have here exemplified, orputinl 
Praftice, for his Ufe, in long Runs; which feldom or never happen in PRACTICAL NAVIGATION. 

Therefore Mr. Murdoch, and Mr. Martin after him, having exemplified fpheroidal (or fpeculative) Navigation, in long 

uns, by Cafes never happening in Prallice, have thereby concealed the INUTILITY OF THAT DOCTRINE 
(except to Geography) as much as poffible. 

II. CAS E. To find the Difference of LONGITUDE and DISTANCE failed from the Dfferesiee of LATITUDE] 
and COURSE given ? 1 

Example. A Ship fails from a Place in 250 North Latitude to another in 30° of South Latitude, upon a Courfe of 43° 
to find the Dsfcereace of Longitude tLttd Difiance failed ? 

By Tables, P. 289, 290. By Computer N°. II. 



Spheroidal. 

Spherical. 

Lat. 

Mer. Parts. 

Mer. Parts. 

Under 25° 

1539 

1550 

30 

1875 

1888 

Dif. Lat. Shot 5; 0 

34*4 

3438 

= 33°°' 

1 



By Mr. Martin's Navigation, 


By Tab, P. 294. 25° 


izy%',0$ true Dif. Lat. 
|by the fpheroidal Figure 
of the Earth. 



i I According to 
2 7»97 I the Sphere, or 
7,46 fMercator- 
- I Sailing. 


Now, To find the Difiance r 
| a plain-failing Cafe. 


* from the true Difference of Latitude 3278', or from the common Difference 3300' given 


Courfe. 
Againft 430 


[Dif. Lat. 


Number II. 
Did. 1 
4102,00 ‘ 
273,46 
95 <7 f 


By Mr. Marthas Naviga¬ 
tion, P. 53. ; . . . 


4482,1 

4 4 8 »,i 


Did. run 
by the Spheroid. 


Dif. Lat. | 

Dill. -) 

3000 

4102,00 [ 

300 

4.0,20 l 

33°° 

43.2,20 I Diffance run by com. Method. 
4482,11 J by Spheroid. 


But 30',09 Dif. Did. in failing 55 0 


Dif. Latitude. 
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III. C A S E. To find the Difference of LONGITUDE and the COURSE, from the Difference of LATITUDE and! 
DISTANCE failed, being given ? 

I Example. A Ship failed from the Latitude 25® North, to Latitude 30* South, and her Diftance failed meafured 
4482,1 Miles, as in the foregoing Example, to find the Courfe and Difference of Longitude > 1 

Given, 3278 Mil es Dif. Lat.___ ,7313, and Hands in Computer, N". I. in Col. 10000, againft 430 Courfe, req* 

4482,1 Dift. run ' 

Spheroid Sphere 

Meridional Dif. Long. 3414, or 3438, found before, 

By Computer, No. III. 


Courfe.] 
Againft 43' 


Dif. Long. 

z 797-5 

373-o* 

9.325 

3-73° 


3183.565 


[According to 
Spheroidal 
Sailing. 


Courfe. 
Againft 43° 


Spherical 
[Mer. Parts. 


Nav. P. 54.3184.1 =53° 4' Dif. Long, as before. 
.5 DifF. 

o the fpheroidal meridional Parts, ^ 


Dif. Long." 
for Dep. 
2797.50 


[fore. 


IV. CASE. To find the Difference of LATITUDE and DISTANCE 
of LONGITUDE, given ? 


finds her Difference of Longitude 28° 3o' = 1710 A 


1, from the COURSE and Difference ] 
find her Difference of Latitude and Diftance run ? 


Courfe. 
35° 3°' 


Dif. Long, 
for Dep. 

Mer. Parts. 

1000 

[ 1402,2 

700 

981,5 8 

10 

14,02 

1710 

12397,80 


Mer. Parts of 
Dif. of Lat. 

N. B. IfMerid. Parts ,of the Df\ 

I of Lat. are greater than the Mer. Parts ** 
of the Lat. given, you mufi dedull the 
’it ter from the former, and the Ketnaind. 

- will anfiwer to the Lat. on the con- 
■ary Side of the Equator. 

If the Latitude had been 220 40' (inftend of 51® 15') 
Spheroid. Meridional Parts =1387 
2 398 

Anfwcring to Latitude 16“ 44' S. : . . 1011 


By Computer, Number III. 

I Spheroid. 


IMer. Pai 


Spheric 
| Mer. Parts. 
3S9M 
2 397. 8 


. **74>7 

Mer. Parts ofLat. arrived in . . =19° 21' 
Martini Navigation, P. 54. .. . 19-21 


“94.7 , 
= 19® 31' 
Same. 


How fmall the Difference by fpheroidal and Merca> 
tor-Sailing, in 3*° 54' or 31 0 44'Dif. Latitude. 


Spheric. Meridional Parts = 1397 


40 


Dif. Lat. . 


3 9 24 Spheroidal Sailing. 


Dif. Lat. 39 7 Spherital Sailing. 


! If°w fina 11 the Difference, only 17', Refinement, in failing betwixt fo difiant a Parallel ; and therefore what 

will be the Odds betwixt fpheroidal and Mercator Sailing for daily Reckonings ? 


NOW 
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NOW to find the Difiance failed from the Courfe ai 

Jailing ? 

■ Lat. ILer.gth Arcs'! In Mr. Mai 


By Tab. P. 294. 5 


'fference of Latitude given; being a Cafe of plain. 
Navigation the f Egregious Error ! "1 


■ Lat. Length Arcs'! In Mr. Martin Navigation the ( Egregious Error'll 

51° 15' 3059.81 > Arcs are errc .s ufly given, as< 2999.85 \ Confronted with Trut 

19 21 1152.91 'J follow . L 1271.2 J ontheLfft. 

31 54 1906.90 ? 172865 

»9 14' I about 1907' $ Which Author has taken out for 5 o° 15' ? inflead C 5 10 15' 

21 20 £ of for i 19 2i 

r, Number II. By fame Computer, Number II. 

Dif. Lat. Dift. 1 Courfe. Dif. Lat. Dift. 1 

1000 1228.42 j Or, Againft 350 30' 1000 1228.42 

900 1105.58 I 900 1105.58 y 

7 8-59 >• 10 12.2,8 j 


By Computer, Number II. 


1728 65 

tthor has taken out for 50° 15' ? inflead C 5 i° 15' 
21 20 £ of for £ 19 21 

By fame Computer, Number II. 

Courfe. I Dif. Lat. I Dift. "I 
Or, Againft 350 30' 1000 1228.42 


V. CASE. To find the 
I run, being given? 


119.57 4- Error of Mr. Martin' 
•nee of LATITUDE and Differ 


\ Navigation. 

'nee of LONGITUDE from the Courfe and Diflam 


THIS is the moil frequent and ufeful Cafe occurring in Navigation, though confidered and introduced lafi 
of all by the Author of New Principles of Geography and Navigation, whofe Queftions are propofed all along (like the 
Reverend Mr. Murdoch's, the- original Proprietor of this new Improvement) quite out of Practice, or fuch as ncvei 
occur in prallical Sailing. — So that if Queftions in this new Method, had been propofed to work Traverfes, or a Ship’s 
daily Reckoning, as is the chief Bufioefs of Navigators, (inflead of 1 corking thoufand Mile Rum) the IDLE REFINE. 
MENT of this new Navigation (obferved by fo able a Judge as Mr. EMERSON) would appear obvious to the meanelt 
Capacity in Science. And no other Advantage can arife from confidering the Earth as a Spheroid but to Geography 
Map-making, and frnall Correction of caleflial Obfervation .- The Advantage thereof to Navigation plainly appearing 
to be none. Therefore, in Imitation of Mr. Emerfon, whofe Judgment and Method in all he writes is 
exemplary, we have given fuptrior Place to the meridional Parts of the SPHERE, as being very fufficient for all the 
Purpofes of prallical Navigation : at the fame Time they correfpond with the charming Elegance and correct Solatia 
of all Queftions of Spherical NAVIGATION, by the Logarithm^angents of the half Complements of Latitudes, 
as demonllrated and exemplified by the late famous Dr. HALLEY, in Philof Tronfall. Number 219. 

Example to the foregoing Cafe. A Ship runs 4482,1 Miles upon a Courfe of 43 0 from the Meridian, Southward, from 
a Port lying in Latitude 25 0 N. to determine from thence her Difference of Latitude and Longitude ? 

FIRST for'the D fference of Latitude, ly Computer Number I. 

Courfe. Dift. Dif. Lat. "I 

Againft 43" 4000 2925.4 . J 1 

400 29 2 -S4 ( 

80 58.51 f Being a Cafe of PLAIN. 

2 1.46 f SAILING. I 


By Mr. Martin's Navigation, P. 55. . 


I 3277-98 Dif. Lat. J 
. 3278. Dif. Lat. according to his 


tew Principles of Navigatioi 


Dcdult the Length of the Arc 250, 7 „ 

by Tab. P.294.. 5 1 48979 


Remaining Arc on other Side of the? 1788.21 I 
Equator =30".J J 


Dif. Lat. . . 55° required. Or - 


NOW 
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NOW to fnd the Difference of Longitude, from the dburfe 43“, and Difference of Latitude 55° (or 54° 38'^ 'teinA 
\given ? 


By Tab. P. 289, 290. 


By Computer, Number II. 


1883 S. Agaii 


Courfe. 
Againft 430 



Lat. 

Spheric-. "1 
Mer. Parts | 

| Courfe. 

ELLat. 

By Tab.] 

25 0 N. 

*55° 1 

y 43° 

3000 

P. Z89 

29 38 S. 

1863 1 


400 

Sum: 

54 33' 

34-3 J 

1 

3 


Mr. Martin's Navigation, p 

|Dif.Long."| 
for Dep. ‘ 
z 797-5 


Mer. D. I 

Dif. Lon. 

Lat. 

for Dep. 

3000 

2797.50 

4°o | 

373-01 


9-3 2 

4 

3-73 

34*4 i 
. 55. . . . 

3183.56, 

• 3*84- 


C 53 ° +' Lon. 
I gicude re- 
I quired. 


Dep. | 
?7-S° I 

f k: f 

12.62 J 


Merid. 
Dif. Lat. 


OCT How near this Anfwer = 53 0 3' to the") 
r. Martin’/ Navigation, and yet this Nearnefs is ^ 


D. Long. ") 
for Dep. | 
2797.50 I 


According 


Mercator 

Sailing, 


= 530 26' Dif. Long, req d . 


refined Anfwer _ o 

wd by meridional Parts of the Sphere. 

FROM what is exemplifed in the foregoing Pages, it may be ohferved, that our COMPUTERS, N°. I. II. III. 
qually ferve for all the METHODS OF NAVIGATION, rfnd that when Longitude is concerned, the meridional I 
Difference of Latitude muft be ufed infiead of common Difference of Latitude, ufed in Cafes of Plain Sailing. The only Diffe- 
rence between plain and Mercator, or even fpheroidal. Sailing, is in two fimilar plain Triangles: the plain-failing Triangle 
being contained in the Mercator-failtng Triangle. The plain failing triangular Leg, oppofite to the Courfe, meafuring what is 
called Departure ; and the Mercator triangular Leg, oppojite to the fame Courfe, meafuring the Longitude, in the Equator 
on the contrary Side thereof to the firft Place of given Latitude, failed from . 

1 rP" F ?A Satisfaflion of the Proportion of the Lines on the convex-Surface of the Earth, as a Sphere, ufed ii 
\dijjerent Methods of navigation, and alfo the Properties of plain and fpkerical Triangles, fee further on. 

We have alfo {hewn, further on, the Error of Mr. B. Martin's METHOD, in his New Principles of Geography and I 
Navigation, of finding the -. Dimefion, of the Earth as an oblate Spheroid, who makes Ufe of an incorrca Radius of Cur- 1 
vatuie (for folving thofe feveral Problems) determined by fuppofing the Earth a correct Sphere , and then draws bis 
Conclufions relating to the Properties of the .fpheroidal Form of the Earth. We have (hewn the Infufiicicncy of his I 
Method hy feveral Examples confronted with the Refill of M. MaupertuiP (coinciding with Don Juan's) Method 
of determining the Ratio of the Earth’s Diameters, from the Meafure of a Degree of Latitude on the elliptic Mei 
an > at difterent and remote Places ; in Lapland, France, and the at Equator. 

Upon the whole of which it appe: 


ZlTf i . ,ch !t *W e ? S ’ th , at the S P he ™ id followed by B. Martin's New Chart, according to Mauper- \ 

thofe fold by B. Martin. lold by Mr- CoU ’ C “- 0 ' and othci ' 5 ln Flee fired, are really as perfetf a; 


MERIDIONAL 
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S for determining the DIMENSIONS j^/feEARTH as a Spheroid, or a fatted SPHERE, next the 

= the Semidiameter of the Earth’s Equator ? The Semi -tranfucr/e. 

= the Semidiameter of the Earth’s Axis 5 The Semi-conjugate. 

— the Part of the Semi-diameter of the Earth’s Equator from the Center thereof, to where a Perpendicular 
falls on that Semidiameter from the Place of Latitude on the Earth’s elliptic Meridian, 

= that Perpendicular, or Semi-ordinate, let fall from the Place of Latitude, on the faid Radius of the 
Equator, or Semi -Tranfverfe. 

= the Radius of Curvature, or of a Circle touching the elliptic Meridian of the Earth in the Place of 
Latitude. 

/, s, Radius, Tangent, and Secant of the Angle of Latitude. j 


s a. WHENCE, by the Properties of the Ellipfis and of Triangles, w 
determining the Requifites of the Earth’s Dimenfions. 
a , ss az — the Latut reilurn or Parameter of the elliptic Meridian. 


have the following Rules, for 


HI. 
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—, by Subjiitution of /* + t for j* ; becaufe s' 


N. S. At the Equator (when j = i, and I = o) r = ace. 

At the Pole (when s atid t are infinite and equal, and a finite being added to an infinite Quantity makes no Difference) 
^ s s ax Pciz. _ ~~~) X I 

%* The above RULES (of genuine EXTRACTION) erecorredl andu/eful when the Radius of Curvature r can It I 


PROPOSITION I. To find the Radius of Curvature of the Earth in Miles., correfpondettt to the Middle of a DttnA 
meafured on the elliptic Meridian of .the Earth's Surface , 

Example. In Latitude 66° 20', a Degree of the Earth’s Meridian has been meafured and found to be 57437.9 
French Toifes, whence the Radius of Curvature r, will be firft found in Degrees, for the Middle of that Degree, hj 


jthis PROPORTION, according & 


Mr. Martin. 

Logarithms. 
. *.2552725 


As .3,141593, £5V. 


а. 255 2725 '*„• In the fame Manner, from the Length of a Degree 

of the Earth’s Meridian, near Paris, being meafured, and 
0.4971499 found to be 56925,7 Toi/es, the Length of the Radius 

— -of Curvature of the Earth will be found 3958.4 Enghf 

1.7581-226 Miles, for the Middle of that Degree. A Degree by 
4.7591985. Don Juan e= 56767,79 Toifes, at the Equator gives Ra. 
-—-dius of Curvature 3947,42 'Enghjh Miles. But this Cur. 

б. 5173211 \ mature is according to the fuppofed fpherical and not fphe- 


Toifes in s.o EngliJh Mile 823,97 .... 2.9259124 j. roidalEn/vw of the Earth, and therefore incorrefl. 

Englifb Miles in >• = 3994,113 . , . . 3.6014097 || 


OBSERVATION on the latter Port of th<- INTRODUCTION to the Nno Principles of Geography and Navigation, by B. Martin j pel 
at Mr. EMERSON, and mifrrprefeminghis Judgment and the TRUTH. 

SAILING by the Spheroid inltead of bv th 0 Sphere, (till the larger Errors of the Courfe and Diffanre can be truly corretted) njimitarto 
retting the fsnatl Equations of the Moon’s Dibit, while the largerOnts, or even thofc of the mean Motions, areleft largely defective. 

To what Purpofe then arc the different Prinriplrs of Murdoch and Juan introduced to the Praflicc of Navigation, and called Neats Prin. 
of Geography and Navigation, when neither (of lhi.fr widely different Principles) are certain P 

And for tile fiuthor of tlicfc Principles to fnppofe Mr. EMERSON depreciated what he did not, (who gave his Reafon for what he f.ii.i, 
was1 nnanfwcred)is the fame as if Mr. F/merJon were to fuppofc his Depredator to be what he is not, and fo profs and degrade him with 
Confequentes of the erroneous Snppn/itLn. 

RE-REVIEWER. 

To the AUTHOR of the ROVAI. ASTRONOMER and NAVIGATOR. 

REMARKS on a BOOK intitlcd Niw Prineip/et of Geography and Navigation, protruding (o lliore Fxalincfi than TRUTH and 


1* R A C T I C A B I L l T \ . 

AS to thefe A!rw Prinriplrs of Navigation they are taken all from Murdoch. When I read them I found the Reafoning not 
Tabic of meridional Parts, the very Examples and the Remarks are all Murdoch’s, making up (lie firft Part of this new Navigation 
Murdoch's Book is a Quart0 Pamphlet of 38 Pages, befidcs an Introduttion of 31 Pages, printed in 1741, intitlcd Mercator's 
'r tritthi's ^'^ u,c t '' ^wth > a Book exceeding the New Principles oj Navigation ; but the wafer Author (1 have heard) ] 

The principal Tilings of Note in the new Principles of Navigation arc thefe. 

In Page 12. the Author is plcafrd to tell us, from Maupenuis and Picard, that the Earth’s Semi-axis to the Radius of tin 
on?y 7 by°Comput*ation 0m WllC " Ce !t f ° ll0WS ' tl,at tl,e Ex "f‘ ol ' tlle Height at Equator is 4 ’ 0 of the Radius. Sir ljaac Newton 
Pagein. The Author of the New Principles calls the Diffance of the Place (a Ship arrive* at) from the Meiidian of the l’ia 
by the Name of Departures though Departure and meridional Diftancc are of a different Nature i Which flicwa that this Author h 
ot what Departure is j and therefore a very fit Perfon to write a Book of Navigation 1 


PROPOSITION 
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Of the DIMENSIONS of the EARTH 


The MEASURE of the EARTH at different Times by different PERSONS. 


between Alcmaer and Bergen-") 


1635 . . . . Norwood, an Etsglijhman : . i between London and Tork , 

1654 . . . . Ricciclus, by federal Methods found the Earth’s Circumference 

Lewis XIV. . . . M. Picard meafured between Malvoifine and Anient 

Left than Norwood in a Deg. by 240 Toifes . . 788500 Toifes to i° 22 1 • 
1718 . . . . M. Caffini meafured the whole Meridian of France. 

r From Paris to Collioure . . . . 


Miles. 

. . 695 in a Degree. 

= 367196 Feet. 
64363 Bologna Paces. 
)r 61650 Toifes. 

Toifes. 

S Tofe°. 

. . 57097") 


rFrom Paris to Collioure ........ 57097") 

•5 Paris to Dunkirk .56960 )-t0 1°. 

Same as Picard . . L Dunkirk to Collioure ........ 57060 j 

Mr. Mufckeulrook, correcting Snellius, meafured the fame Arch, and found . . . 57033 to 1°. 

The above Meafurements had been fufficienl for determining the Earth's Dimenfions as a Sphere, but Difputes arifing 
U its Figure, according to Sir Ifaac Newton, as a Spheroid, further Meafure ‘was made, to determine this important 


'l ruth, as mar cu M „ 

Began 1736 . . . Meffieurs Clairaut, Camus, Le Monnier, Mauper-") meafured a Degree in') Toifes. 
ended Dec. following. tuis, the Abbe Ottthitr, of France, M. Celfus, Lapland, near the S. 57437,9 to T. 

Profeilor of Aftronomy at Vpfal . ... J Arftic Circle . . . J 

Picard's lefs by . . . 377,9 

Picard's corrected, allowing for Aberration of Light, of the obferved Star ,7 r 

the Preceffion of ^Equinoxes, RefraClion of Light, (before neglelied) . $ 5 ° 9 2 S >7 t0 1 • 
Lefs than at the Polar Circle : . 512,2 

K5" Doubts arifing about the Difference of a Degree in France, at the Return of the Academicians from the North, 
the Arch was remeafured by GaJJini deThury (Grandfon to the former) and De la'Caille, the Work was intitled, 
La Mtrid. de Paris vertfee, 45 0 Parallel. ...... . . . . Toifes 57050 to 1'. 

The Difference of a Degree in Lapland and France proved the Figure of the Earth to be no Sphere, but rather 
a Spheroid ; the Ratio of which Diameters (the lefs Polar to the greater equatorial) were now to be correCtly de¬ 
termined. On which Ratio were now to depend the Improvement of Geography and Aflronomy, and alfo Navigation, 
fo far as the Earth's Figure can be applied to the Practice of that Art. To which End a further Meafure was applied 
near the Earth’s Equator. 

Set out 1735 . . Don George Juan, Don Antoine de XJUoa, attending the Academician j*| 

See Juan’r Book. from France, by whom two Olfervatories were ereCted in the Plain | 
of Taruqui, one at Pueblo Fiejo, and the other at Cuenca, by I 
which, with a great Number of Signals ereCted, they formed )> 
and meafured about 30 Triangles, and obtained a Bafe Live of j 

195734,57+ Toifes, between the Parallels of Pueblo Fiejo and I Pueblo Fiejo to Cuenca. 


nglcs, and obtained a Bafe Line of j 

1 the Parallels of Pueblo Fiejo and I Pueblo Fiejo to Cuenca. 

.J Lat.o°32 / 4 5"N.2°;+'7;S''S 


Toifes "k f. 

•> Taking 57437,9 > in a Degree < ‘ 

, „ ,. 57050, J l 


The Earth’s Semi-Axis t 
Nearer to Sir Ifaac Nev 
It is known, that I 3 : ; 
’ret at th e Eq ua tor : to th< 


Diff. Latitude . . . Sur 

Toifes Toifes. 

: 195734,547 :: at the Equator : 56767,788. 

a Degree ^fucFof'450 N. or France } b / Rul " bcfore £ !ven i 

the Scmidiameter of the Equator, as 264,3 to z66. 
on .. . Don Juan determines it to be 265 to 266. 

(1 to n, being the Hath of the Equatorial to the Polar Diameter) : 

Length of a Degree at the Pole, by the elliptic Theory. Or, 1 : 


Therefore, 2651 3 : 2661 1 : : 56768 Toifes in a Degree, at the Equator : 57438 Toifes in a Degree at the Pole. But, 
they are the Toifes in a Degree at Lapland near the Aritic Circle, and much lefs than in a Degree at the Pole. 
Hente, the Number 265 is a little too large (as it is faid by the Refiner) in the Ratio of 266 : 265, the Equatorial 
o the Polar Diameters of the Earth. And therefore the Matter is Hill in Difpute ns to the true Figure of the Earth, 
whether it is an exalt Spheroid, or not j and the Doubt is likely to remain, till we can meafure the Length of jt 
Degree at the Pole ( non eft hubitabilis Nive ). That, upon the whole (notwithjlanding the late Authors 
pretended Improvements by the elliptic Chart , conftruClcd from Meridional Parts on 'wrong Principles) the Mercator’s Chart, 
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and NAVIGATOR. 

' Of the DIMENSIONS of the EARTH as a SPHEROID. 

for praaical Scaling, will prove the Correfter of the two. Whateve. might be expefted from a Chart conftrudted 
on yuan's (inftead of one conftrudted from Murdoch’s or Maupertuis') Principles. 

That unlefs the Dimenfions of the Earth be exaaly, or very nearly, determined, and what Sort of a Figure it is, 
the Errors in Navigation from a wrong Figure of the Earth admitted will be greater than thofe from fuppofing it 
an exaa Sphere, exclufive of the larger Errors in the Courfe and Diftance, that are impracticable to correct, but by 
cceleftial Obfervation. Nor will -the incorrea Determination of the Figure of the Earth have a better Effect, in the 
true Determination of the Parallaxes of the Moon, Beginning, Middle, and End of the Solar Eclipfes, their Quan 
city of Duration, the Sun’s Parallax by the Tranjit of Venus over his Dilk, 1761, which will all be a little precarious. 
COMPARISON cf different Spheroidal with the fame Spherical NAVIGATION. 

EXAMPLE. Mr. Murdoch (and after him Mr. Martin) fuppofes a Ship fails from a Place in 25 0 Latitude South 
to another in 30° Latitude N. (the Difference of Latitude $$°) on a Courfe of 4.3° from the Meridian (being a Cafe 
that never happens in the Practice of Navigation) required the Difference of Longitude and Diftance run ? 

The Difference of Longitude, by Mercator, is.. 3206' 

The Difference of Longitude, by Murdoch's Spheroid, or Figure of the Earth . . . 

Difference, lefs 6c 

Diftance failed according to the Sphere .. .. ..... 4; iV 

Diftance failed by Murdoch’s Spheroid . . . . . . . . . .4423 


Difference of Longitude according to 
Diftance failed, according to Juan 
Difference of Juan, from Murdoch, 


Difference, Uj J . . 89 

Juan's Spheroid ; . . . . 314S 

• * • • * . . 4482 

or Martin, .... in Longitude . 7 + 

Dftance failed . . r 9-+- 

Notwithftanding Mr. Martini pretended Refinement of Navigation from Error, he, in one Part of his Introduaion, 
\fpeaks thus, (as if he had forgot himfelf) “ It is too well known, how many Errors and Mijiakes our moft Jkilful Seamen\ 
“ are liable to in the Direaion of their Courfe, their Diftance run, idle." — Therefore to agree with M. Maupertuis, I 
when all the Elements of Navigation are brought to Perfection, it will then be feen to what a Degree of Perfection 
'this Element of Spheroidal Navigation (being applied to Pratice) will have among the reft, the Errors of the Court} 

I and Diftance ftill remaining. . ' 

TO determine (more correaly) the Ratio of the Diameters of the Earth, from the Mea/ure of two different Degree J 
be that of an oblate Spheroid ? 1 


of Latitude on its Surface, fuppojsng the Form of the Earth 
PUT <r= Semi-Axis. 

t— Semidiameter of the Equator. 

M,m the Meafures of a Degree of the Meridian] 
at the given Latitudes of the Places P ,p, 

S'y h th eCftnes ? of thofe Latitudes. 
r f the Cotangent of the Latitude P. 
t— tabular Radius. 


Whcn< 



Latitude. 

Ex. Lapland 66° 30' 
France 49 22 
Equator o o 
By Lapland 7 < 


VToifes in Deg. 

mcafured. 
|57+37>9=M 
'56925,7= m 

156767,8= M 


F Roots of which Dc* 
Offs. 

488,672 = IVF 
1479,811 = m\ 
1477,071 = », 


Al-bn=di —,0221728 

r _’99535 


,98885 


Lapland 1 c __ _______ 

Equator r~=*/1 -f-„ =v' 1—,009266 

France ~j c ___ _ 

Equatir >—=Ai+n=>/l- 


;°3 = 


»99 s 39 


_• From the above variable Ratios of the Earth' 
ameters, deduced from unerring Rules (J'uppof.ng the Earth] 
to be in the Form of a Spheroid) it is evident, that either f 
n ■ - T“ ' "—* |l the Earth is not a Spheroid, or e/fe the MenJ'urations taken 

egree at different Places on its Surface are not true.—Hence, the immenfe Expeme andTrouble the French Nation have] 
I, „ . l n SJhe fevcral Menf,rations of Arches on the Earth's Surface, are intircly thrown away. And we J.hall 

1.0 JJv’.tJ more on the Computations of Sir Ifaac Newton, or Mr. Emerfon, by the Laws of Gravity. While I 

v/ its Surface, and towards its Center, (on which that Computation depends)l 


\the different Detftties of the Earth's Subftam, 


turfites of the Earth only ro 


Navigation ! ani 
by the EflccSl of the Moon'll < 


m amt Ska determined (which may vs., 

’ T", n z rcaur Advantage to Oco K raphy than to the X*ic. 
’ '» anfwcr the End of all which l‘urpofn 


any New k>vntL».oinut > Ciu"‘ * A « E °t way continue the Sate of their Oc. c> Mercator Ciivits with fnptrior Alv.tntage to 

Spbcroid.—Eo, the Mcrirl l.o.l l‘> ^i.ru Q rcm Mmiloch) d.icibly crronimm, when computed with the Sphere, amt Jc.an'cc fuppofed truer 
thofe of the funiiofecl truer 1,! 1, Ncw Sphcroul.il Chart (prematurely or inadvertently made by II. Marling differ twice as mti.h from 

1‘mnof th, ■ Sphere. ‘ ' ( ' rea, “ mU f»' «’™iLice in Navigation, by II. Macii.^ a, thofe truer dtfer from the Men,Lai 







The ROYAL A S T R O N O M £ R 


The PROPERTIES of a Right-angled PLANE TRIANGLE. 

IF each Side of a right angled plane Triangle be made Radius, and Circles ht defcriied thereto from each End of th 
Hypothenufe, at the acute Angle > as a Center, thtn the two Sides, lying contiguous, and third Side lying remote to the fame Cen 
ter, twill be the Natural Secant, Cofine, and Sine; Cotangent, Secant, and Tangent, refpeflively, of the Angle at th 
Center, included by the Hypothenufe and one Leg; each of thofe two Sides being made Radius. 

Or, The natural Secant, Cofine, and Sine; Cotangent^ Secant, and Tangent, of one Angle (included by ihcHy 
pothenufe and one Leg) under 45°, will be the natural Cofecant, Sine, and Cofine; Tangent, Co-fecant, and Co 
tangent, refpellively, of the other Angle, above 45 0 , and the contrary. And therefore thefe will be proportional to th 
Secants, Sines, ’Tangents , to the Radius in the Table, 


iofine, and Sine ; Radius, Secant, and Tangent; Radius, Cofecant, and Cotangent, s 
ubefe Complements, having the fame Numbers, from 45 to 90 Degrees, ferve for 1, 2, 3, 
he /Ingles from 45 to 90 Degrees. 


Correfpondent to which the other m 
I. II. III. 

Being found by Multiplication of 1, 2 


Cofme and Sine 7 of an / 7 to . 

Tangent and Secant S- . > Radius 

Cotangent and Cofecant J ’ J 10000. 


e- f Diftance. . . . Dif. Latitude.Departure 

X Diftance. . . . Departure.Dif, Latitu 

Computer, No. II. 

Radius. Other Sides. 

: J Dif. Lat.Departure.Diftance. 

X Depart, .... Dif. Lat.Diftance. 

Computer, No. Ill, 


Some PROPERTIES of SINES, TANGENTS, die. 


SOME PROPERTIES of the SIDBS and ANGLES of PLANE TRIANGLES. 

p. and * longer LEG of a right angled Triangle is to 86, Co is the porter LEG to its oppo/ite Angle, nearly* 


: Hypothenufe : Oppfitc Side to that i 


: Hypothenufe : adjoining Side to that nearly. 

jlc, As the : Sum Sides is Diff. Sides : Diff% Segments Jlafe ly a Perpendicular, 


lined Triangle* A* Sum of ary two Sides s to their Dif, : t Tangent { Sum of their oppofte : Tangent \ their Differ 
lined Triangle, A« twice tbs Reft angle of the Legs, including an ^ s Sum Squares of the Legs — Square Safe : i Ratfia 
by the htgu 


ANSWERS 




























The ROYAL ASTRONOMER 


PROPORTIONS for the Five CASES of PLAIN SAILING. 


x. As Radius ! Diftance run :: St tic 7 Or, Sec* Courfe s Difame run i i Tan. 7 Or, Cofec. Courfe s Diftar.ee run •• 

Courfe : Departure, $ Courfe * Departure, J Radius : Departure. 

2. As Radius : Diftance run ;: Cof, 7 Or, Sec. Courfe : Diftance run :: Ra- 7 Or, Cof. Courfe : Diftance run :: Cot. 

Courfe i Dfjf. Latitude. J t/iwx : Z>i^I Latitude, j Courfe : D#”. Latitude, 

j. As Radius s Latitude :: 1 Or, Cof. Courfe t Latitude i : Siiw 7 Or, Cof. Courfe : Latitude s: 

Tdirg*. Courfe : Departure. J Courfe : Departure • $ Radius : Departure . 

PROPORTIONS for the Three CASES of PARALLEL SAILING, direaiy EAST or WEST. 

4. As Co/. Latitude s Zty?. x Places in 1 7 Or, Radius s Z>//?. x Places in 1 Parallel 7 Or, Cof. Latitude 1 Z>//7. a Places in x Parallel 

Parallel :: Radius « Diff. Longitude. } :: Ac. Lat . : Z>{/7'. Longitude. 3 :! Co/cc. Latitude : Z>//£ Longitude. 

HENCE, The Length of a Degree of Longitude in any Parallel of Latitude is as the Cofine of the Latitude to Radius j or, as Radii 
to Sec. Latitude j or as Cot. to Cofec. Latitude. 

PROPORTIONS for the Five CASES of MIDDLE LATITUDE SAILING, where the Longitude is concerned 
An APPROXIMATION of MERCATOR SAILING. 

5. As Cof Mid. Latitude : Departure ;: 7 Or, Radius t Departure :: Secant Mid. ^ Or, Cot. Mid. Latitude : Departure :: Ccfcc , 

Radius : Dif. Long. nearly. > Lat. • Dif. Longitude. 3 Mid. Lat. \ Df Longitude . 

SINCE the Product of the "two Extremes is equal to the Product of the two middle Terms, in any Proportion, therefore fubftituting in thi 
5th Propoition Dift. rur. x Sine Courfe =s Radius X Departure , in ift Proportion, and we have, 

6. As Cof. Mid. Latitude : Dift. run :: 7 Again, fubftituting in the 5th, Dif. Lat. X Tang. Courfe = Radius X Departure, in 3d Pro 

Sine Courfe 1 Dif. Longitude. 3 portion, and we have, 

7. As Cof. Mid. Latitude : Dif. Latitude "1 A 7 . B. If you take Half the Sum of the natural Cofines of the two Latitudes, and ufe the La- 

; s Tang. Courfe : Dif. Longitude. Vtitude anfwering thereto, for middle Latitude, the Proportion will (according to Mr. Emcrfon, 

j P. 71 of bis Navigation) be more exalt. 

PROPORTIONS for the Five CASES of MERCATOR. SAILING, where the LONGITUDE is concerned. 

8. As proper Dif. Lat. : Meridional Dif '. Lat. 7 By Sim. As. By 3d. As Rad. s Tang. Courfe :: Dif. Lat. : Departure. And fuh* 

:: Departure : Diff. Longitude. 3 flituting the former for latter Ratio, in the 8th, we have as follows. 

9. As Radius \ Meridional Dif. Lat . Tang. 7 N.B. The Mercator-Sailing Triangle is fnnilar to and contains the plain-failing Triangle: 

Courfe : Dif. Longitude , J being both reprefented by Right-Lines. 


J being both reprefented by Right-Lines. 

GENERAL PROPORTION. 



GENERAL EQUATIONS. 


IF a, b, denote the Latitudes of two Places, a*, b', their Diflanccs or Complements from the fame Pole 5 A, B, the Log, Tangents of \a f , \V 
t sss Dif. A and B ; M sss Log. m ; T = Leg, Tang, of the Ship's Courfe , or Rhumb, c 3 /-= Difference of Longitude of the two Places j L := 
,og. of 1 5 N 3,8984896 ; R r= 10.0000000. 

Then, x. R 4* L = M*fN-|-T, will be the Relation between the Latitudes, Difference of Longitude , and Bearings of thole Places. 

Alfo, Putting <-/=5 Diftance of the two Places, D s= Log. d j $ ss Dif. Latitudes, A ss Log. Jv 
Css Log. C<-fine r $ C', M', N', arithmetical Complements of C, M, N. 

And, 4. D + C = R+A. By which two EQUATIONS all Cafes in Sailing are anfwercd, where no Departure is concerned. 

N.B. Where a Log. is to bt fub trailed, in the foregoing Equations, take its arithmetical Complement inftead thereof and add it. 

The GROUNDS of MERCATOR-SAILING, cither by Meridional PARTS of the SPHERE or SPHEROID. 
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The ROYAL ASTRONOMER 


. GIVEN a, b, 1 i To find c, d? Here T = M' + N' + L + R j And D=A + C + R. 

By LOGARITHMIC EQUATIONS. 

= J7° 4'i a> = 7*° 5^*5 -}*'=s 3602s 7 c" J 
« 49 55 i ^' = 40 “ - - 


EXAMPLE. Required the Bearing and Diftance of the 
Ifland of St, Vincent, (one of the Cape de Verd Iflands) in 
Latitude 170 V N. Longitude 240 44' W. of Greenwich, 
from the Lizard Point, in Latitude 490 55' N, Longitude > 
50 t<f W. of Greenwich* * 


'5; I O' = 
>r Miles. 


M' = o. 
N' = 6, 
£ = 3- 


joi5104 
1665259 


e ~ 25° 38' 23* W = T 5= 9.6812279 


By DIFFERENCE of LOGARITHM TANGENTS. 

As Dif. Log. Tangents l- Complements of La- 7 Logarithms. Jj 

titudes 3C0 28' and aoo a' 30" ; 3066,327 J . . co. 6.5133816 8 
To Dif. Long. 320 ji' = 1971' Miles ..... 3.066325911 

So Tang, conit. /. 510 38'9" • ..10.10151048 

.... 9.6812179H 


To Tang. Courfe 25a 38' 23" W. 

d is found as betore. 

By COMPUTER, Number II. 




By MERIDIONAL PARTS. 

Mcrid. Parts. _ As Mer. Dif. Lat. ) 

3466.5 1 24^7.5 .... I 

io 3S* {/To Dif. Long. 1165' * 

2427.5 1 

Mer. Dif. Lat.-' To Tan, Courfe 25* 38''.. 9.681166; 


Did. 
1109.2 
998.29 
77.64 


1971 [ 2186.13 \Diflm. 


But taking to the 
| artfi Courfe in ivbolc 
Degrees will be fuffi- 


II according to the Mer cat or-Triangle. 

OR, By COMPUTER, Number II. 

Againft z6o Courfe, and 1971 Dif. Lat. you take out 2192 Mile 
II Diftance j being but 6 Miles too much in 32 0 5' Dif Latitude 


2 . GIVEN a, b, a To find /, d? Here L=M+N+T— R ; And D as A + C'^-R=D. 


By LOGARITHMIC EQUATIONS. 

=s 170 4'i a' = 72056'j | a' 
= 49 55 i * — 40 SI i k ' 


EXAMPLE. From the Latitude 49 0 55' N. Longitude 
, * 19' W. a Ship fails on a Courfe S. 25 0 38' 23" W, until, 
by Obftrvaiion, Jhe fnds berfelf in Latitude 170 4/ N, Re¬ 
quired her Latitude and Pittance run* 


= 36*28' o" A = 9, 


0 = 

Miles. 

d ss 2186,277 ....Da 
Long, went fr. 5 0 19' 

Diff. Long. 19 25 = / = 
Ship's Long. 24 44 


= 9..1866184 
= 3 8984896 
s 9.6812170 


: 1165 Miles -ss L ss= 3*0663259 


By DIFFERENCE of LOGARITHM TANGENTS. 

As Tan. conf. Z- 51° 38' 9" ...... co, 89.8984896 

To Tan. Courfe 25° 38'23" ..9.6812179 

So Dif. Log. Tangents £ Comps. Luts* 36° 28'and ? /18661S4 II 

0 a' 30" } 3066,327. i _* 


OR, By COMPUTER, Number II. 

Againfl 260 Courfe, and 2427 Mer. Dif. Lat. you take out 11S3' 
19° 43'Depart, for Dif. Long, but 18' too much in about 33 0 
Dif. Lat. Sailing. 


By MERIDIONAL PARTS. 

Lat. ] Mer. Parts, As Radius.lo.ooooocc 

49°55' 3466.5 1 - 

17 4 I 1039. ( To Mer. Dif. Lat, 2427,5 3.385159* 

1 ^ 5. Courfe 25° 38' 23" 9.6812.179 


Dif; Lat. [M. 


2427.5 
\Dif.L, 

Bv COMPUTER, Number {\ 


. 3.0663771 


IDep. for Dif. Long. 

959*77 “ 

or 190 zj' 1 


5J77 ^ 











and NAVIGATOR. 


3. GIVEN b, e, d-, To find a, l T Bert A = D + C — R, whence a and m are found ; And L = M + N 


EXAMPLE. Frt 
V , from Greenwich, 
V, 2iS6 / ,277 Miles 


n the Latitude 490 51' N. t 
Required from thence the La 




lij LOGARITHM EQUATIONS. 
"] Lat. failed from 490 55' N, c 


5 T N = ^ J97I Miles, . . . A = 3.2946866 


By DIFFERENCE of LOGARITHM TANGENTS, 
Find the Difference of 1 


Complements of L: 
The Courfe 


Ship's Latitude 17 4 N. 

f srs 17° 4' 5 ?' = 7»°5 6/ 5 V *' = 3^° 28' ©" A =r 9.S6S6804 
** -jj j sf 5 i i N = 20 2 30 C sa 9-5620477 


*» = o.3 o66 3*7 


neri dioval Difference 


Latitude bung futr.d as in fl 
by proportioning the meridional Parts, and alfo by the COM FITTER* 

All other Cafes occurring in Praflice, (except the 6 th and 7th) arc / educ'd 
called) may be duly kept, and corrected as follows by frequent Obf rotation of 
N. B. t'y the daily Courfe and meridional Difference of Latitude, (at 


:cc of Longitude follows as in that E 
the Dead-Reckoning of a Ship (as it is 


Of correcting the SHIP’s COURSE fleered by the COMPASS. 

CORRECTION of the Ship’s Courfe by the Magnetical VARIATION. 

THE Difference between the Sun’s magnetical Amplitude, taken by the Compafs, at his Rifing (or Setting) andl 
[his at parent .Amplitude at Rifing (or Setting) by Tab. p. 204 to 208, is the magnetical Variation, E. or W. 
be allowed for the fame Way, or to the Right or Left of the Courfe fieeredly the Ctmpafs, for the Ship’s true Courfe. 

The magnetic Variation is likewife found by two magnetical Azimuths, taken at equal Altitudes of the Sun, onl 
the fame Day. This whole magnetical Arch being bifeScd, the Middle thereof will give you the true South 
Meridian very nearly ; which will fliew the Difference, or Variation, E. or W. from the true Meridian, 
South Point of the Compafs: which is to the Right or Left thereof, refpe&ively. 

The ^magnetical Variation \% othernuife determined by the rlaisnutb- Compafs, and a Plumb Line with fome Star comi 

given Time of the Night, which will ihew the Difference between the true and magnetical Me-| 

: London, has altered as follows. 

Year "I Variation, f Now (in 1759) it proceeds wefterly at London, about 1 Degree-in 7 Years. 
‘5 8 ° \ * ,0 jC E. jin fome Places it moves Eafiioard-, in others it is without Motion. The 
•057 r Northerly, c Changes of Variation is alfo different in different Places. 

" z 3 J 12 ” W. j See Mr. EmerfonV Table of Variation, Page 49. of bis Navigation. 

|there 1 ?s r ^:ontiriuaI > Clinno-p l !>f n v!^fi» , y a ^ at ' 0n a*T>i^ ; ^" and elfewhcrc, 


the Meridian .. 
ridian. 

This Variation, 
Year 


London 


Page 49. of bis A 

it to be depended o 


i becaufe 


continual Change of Variation in moll Places^ 

FURTHER CORRECTION of the SHIP’s COURSE by allowing for LEE-WAY. 

I 0 ** fr r m the C 7 ’f hy ,hc Com P a f‘> by fevcral Caufes and Impediments to continue that 

for Lee-Way, as follows” 1 ^ 1 " 10111 ° ^ee-H ay, her Courfe by the Compafs mull therefore be rectified by allowing 

he'/Vee thc and tlie Angle betwixt it and the Ship’s Neel (or right Fore and rift) 

c Wind" 7 ’ "° Cuncnt: ior fo “ uch befalls off from her Courfe (ltccred) to the Leeward, or from 

Point of Land 111wa v s^'beifrinmf t ' le „A n fi' e * a ^ cn betwixt the Ship’s Keel (or right Fore and rift ) and that 

"“ddPMJZM suL - 


e Lee-way made by thc Ship, or what| 

- - , —- Difference of their Bulls in Building. Nor, 

fail alike for Swiftnefs: And Experience of Sailing in any one 


R r 2 


Ship 







fke ROYAL ASTRONOMER 


redling the SHIP’s COURSE fleered by the COMPASS. 


Ship will belt determine her Lee-Way under certain Circumftances of Wind, Sails fit. Seas, and Weather. A high 
Sea, or great Swell a-crofs the Courfe fleered by the Compafs, produce large Lee Way ; requiring fometimes much 
Skill and Experience to determine its Quantity: A Ship being out of Trim, or drawing more or lefs Water, affeft 
her Lee-Way. 

GENERAL RULES of LEE-WAY from the SAILS fit, or furled. 

1. A Ship upon a Wind ’with all Sails fit, I Point Lee-Way. *) SCJ" SOME Seamen make different Allow- 

2. Top-Sails reefed, i Point \. j ances, but thefe are the moll common, when, 

3. Hard Wind, one Topfailin, z Points. I in a dark Night, or great Sea, a Ship’s 

4. High Sea, hard Gales, loth Topfails furled, 3 Points. I Wake cannot be fet. How fruitlef then is 

5. Only Mainfail and Mixen fet, 4 Points. Cfpheroidal Navigation, when fo great Difficulty 

6 . Only Mainfail out, 5 Points. J Doubts, and Difference frequently arife in ad- 

7. Only Mizcn fit, 6 Points. I jufting the true Courfe of the Ship. 

8. All Sails furled, 7 Points. j 

N. B. Hard Gales and high Seas fetting with or againfl the Ship’s Motion, varies the Lce.Way, more or lefs, 
of which Experience can only judge. 

FURTHER CORRECTION of the Ship’s COURSE, and alfo DISTANCE, by trying the SWIFTNESS 
and Setting of a CURRENT. 

WHEN there is little Wind and a fmooth Sea, a Ship’s Current is tried by the known Methods in Practice, as 
' follows. 

You fink (out of a Boat, at a fmall Dillance from the Ship, where the Current is) a large triangular Board, leaded 
on one Side, an Iron Pot, or a Kettle, below the Current, with a Line tied properly to either 60, So, 100, or more Fa. 
thorns in Length, to be veered out into the Sea, at one End, to give the Sinker Depth enough below the Current; 
and then the End of the Line in Hand is fattened to the Boat’s Stern, to bring herup, as if Ihe were at Anchor; and 
keep her as Heady as pofiible upon the Top of the Current. 

NOW, heaving your Log, and turning your Half-Minute-Glafs, you fet the Drift of the Log, upon the Current, 
by the Compafs, when the Length of the Log-Line run off the Reel, while the Half-Minute-Glafs runs out, will 
give you the Swiftnefs of the Current, or Number of Miles it runs per Hour; if you add about or more or lej,\ 
for the Drift of the Boat with the Current, according to the Depth , Weight, or Capacity of the Sinker to keep the 
Boat more or left Heady ; which mult be judged. And the Diredtion of the Line being fet by the Compafs, will lhew 
you to what Point thereof the Current lets. 

OR, the leaded Board, aforefaid, being hove into the Ship’s Wake, as Ihe fails, and fuffered to fink below the 
Depth of the Current, the Line fattened thereto will lhew you the Current's Diredion. And if the Half-Minuie 
Glafs be turned, when fufficient Length of Line is veered out for finking the Board below the Current, then, as many 
Knots as Ihe more runs off, from a Mark in the loofe-Line laft come in Sight, while the Glafs runs out, (meafuring the 
Plus-line afterwards) fo many Miles the Current and Ship together move in an Hour. With which Motion, if yja 
compare the Ship’s Motion, meafured by the Log, upon the Top of the Current, you will have the Velocity of the 
Current, feparatcly, as it is •with, or thwarts, the Ship’s Motion. But having the Direction and Velocity of both, 
the other Diredtion and Velocity is not wanted. This Way you may fome Times lofe your Board or Sinker, and Part 
of your Line. 

The Quantity of a Current’s Motion is determined by keeping the Reckoning of a Ship outward and homeward 
bound, as exadl as pofiible ; the Difference of which two Reckonings being the Current’s Motion : fuppofing it conilant. 

In a furrowed Sea, a Current’s Diredtion is a-crofs the Ridges of the Waves raifed by the Wind. 

REMARK. In fevered Straits there is a Current above, and another below. In the Straits of Gibraltar the Atlantic 
Ocean continually runs into the Mediterranean, while an wider Current, from the Mediterranean, runs the contrary H ay into 
the Atlantic. 

There is a Current in the Baltic Sound, 4 or 5 Fathoms deep, and another under it. i 

A Current from the Euxine Sea fits through the Straits of Conftantinoplc and Propontis. j 

Assd in all other Straits, where there arc rapid upper Currents, it is probable there are likewife under Currents fitting 
the contrary Way. 

PROPOSITION. If a Ship be confidcrcd at Reft in the Sea, while that Sea has a Current fetting towards fomc 
one Point of the Compafs, it is the fame Thing in Effcdl of Computation, as if there was no Current, while the 
Ship failed with the Current's Motion towards that Point. 

I-IENCK, in corroding your Courfe fleered by the Compafs, you may confidcr your Ship, failing upon any Courfe, as 
if flic failed upon a new or altered Courfe, the fame as is that of the Current’s Motion, inlleadof confidcring that Motion. 

And, the Difiance on your Courfe, fleered by the Compafs, is corrcdlcd by the Current’s Motion in the Ship's Diret/im 
(computed from its Motion per Hour in the Angle with the Ship’s Diredtion) by adding that Motion to the Difimt 


•ary to, the Ship's DireStios 


I 





and NAVIGATOR. 


Of MEASURING the S HI P’s WAY. 


Of the Seaman’s COMPASS, LOG-LINE, LOG, HALF-MINUTE GLASS, and LOG-BOARD. 

THE common Mariner's Compafs is well known, and needs no Defcription. But the Mariner's Compafs improved, 
[and recommended for its greateft Advantage to Navigation (by its Inventor, Mr. Emerfon) is as follows. 

The Needle is fixed to a moveable plain Card, under the Campafs Card, which going ftiff and being fet, as a Rt lifer, 
_ the prefent Variation, in the Compafs-Card above it, the Fleur de Luce of that Card will always point to the true 
North and South Points of the Horizon, and likewife each Point of this Compafs to the true Cour/e fleered by the Ship. 
By which Means frequent Trouble and Miftakes are prevented in corredling the feveral Courfes fleered by the 
Compafs, to the true Courfe. 

The Lag line. Log, and Half-Minute Glafs, are well known, by Seamen, for their great Utility in /leering the Ship, 
and meafuring her IKay through the Ocean. 

When the Log is heaved, as many Knots and Tenths of Line as runs off the Reel, while the Half-Minute Glafs ri 

at, fo many Miles and Tenths of a Mile the Ship runs in an Hour. 

The Half-Minute Gtaffes may be proved by a Thread, and a leaden Ball at the End thereof, hung up io T %. Inches! 
long, from the Point of Sufpenfion of the Thread, to the Center of the Ball. Which Ball being put in Motion, will! 
vibrate exafUy in a Second of Time; and if the Glafs runs out while 30 Swings or Vibrations are made, paft thel 
Perpendicular, then that Glafs is true, otherwife not. Another Proof of Half-Minute Glades, is 1 
already proved. 

THE Knots of the Log-line are judged beflto be 45 or 46 Feet afunder, betwixt Knot and Knot; though eo Feet 
afunder agree neareft with the izoth Part (the Number of Half-Minutes in an Hour) of the 60th Part of a Degree 
of a great Circle of the Earth, ora Mile, by which the Knot-Diyifions are computed. But the Log dragging 
fomewhat after the Ship, meafures her Diftance this Way lefsthan it is j and therefore, the left Divifions of 4; or 
r c', Knot and Knot, are found to agree beft with Pradlice. Some Navigators, in our Time of ufing 

the Sea, divided their Log line by 43 Feet only between the Knots ; which yet, by a due Corredtion of the Dead . 

, Keckomng, by frequent Obferv3tions, have fome Times very nearly agreed with making the Land, after a long 
aKeadlf theRechJng Sca ' Phra S e ' ic is always better for the Reckoning to be a-head of the Ship, than for the Ship to be 

P/ P ut ; V ^ ^ ef ? e ? t0 meafuring a Ship’s Diftance by the Log, if her Reckoning was kept by Degrees and Hundredth 
P Z ’’r ir ° f , by PW e “ W Par “' as at P refent * there would be no Trouble of fieduftion (as Mr., 

u°i D [ fir n *° and of Minutes to Degrees. And the Knots of fuch a Log-line, 

Reckon w H n, bS ,n Half-Minutes, would be 27 Feet afunder. In which Cafe of keeping a Ship’s 

bd ’^Degrees by 6 , the Produft of the ,ft Figure with what is carried from the 

\of'Cent,, wc 8 uld give the Degree^anc? fSf/j over^atonce!!^ CU “ ing 0<F 2 Fi S ures t0 the Ri S ht ’ ^om any Numberj 

!Interval ^ ^ the Ship’s Diftance failed in an Hour, or other 

And a Ship’s Wav in rh*. nf °nr Board ’ ^ tIle Motion of which along the Ship’s Side they judge of the Diftance. 
paffing by^he'sWp’s'si'de ftom'&rr/n to Ster*!* 6 neai y e ®* mate ^ by obferving the Motion of Babble „ or ^-W, 

-VO Hou f rs r (”nd fi nSX'talj in meafuring the Ship’s Way over the Ocean, the Log i, generally hove every 
fleered by P pJ wh “ ^ *>Uto»ce, ‘ b « Way meafured, and Courfe 

for entering all Remarks and ' fu J. 1 contrived with Partitions for that Purpofe, as well as 

Ship’s Reckoning for the D iv is made ,>*’ th , at lla PPp" 2 4 Hours. At the End of each of which Intervals, the 
by which the Vead.ReckonheVsh\f^l ■ U ?®, t 1,11 U*", an Obforva t'0n of the Sun, at Noon, is taken (if pojfsble) 
at Noon, can be had * ( U “ callcd) ,s da,1 >' and d »>y corredlcd ; or as often as an Obfervation of the Sun 
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The L O G - B O ARP.. 


Courfe!. |i 

RTw/iJ fyir.ds. 1 

Remarks and Occurkknces. 

S.W. I 

6 .,( 


Variation 1 from S. to E. ? Left 
a Points. S ° r N - to W - 1 Har ’ d ’ 

Saually with Rain. 

Hard Gales . 

Came up with the Triton. 

Joined the Centurion, Anfin, and De- 

Let-Way, ? Took a Reef in ourTop- 
z Points. J fails. [in Company, 

a. The 7 bunder and Lightning Bombs 


7.6 

NW.i.W 


8.1 



7.0 


tf/W.-’W 

6.0 

S. W. b. S. 


T7 

w.s.w. 

i.W.b. S. 

6.3 | 

W.A.N. 


S’5 ! 


Saw a Sail to Windwaid. 

A Current fets W. A. N. 4 Hours, 
0. st a-!- Milts an Hour. 

5. E. />.E. 

6.T 

N.W.4.N 

S. W.A.W 

5* 1 


Cot ready for engaging. [Nymph. 


4.3 

W.N. W 

‘ 11 Lce-JV. AtNoon fpoke with tbeSw- 

rmer 24 Hours, 
14, at Noon. 

) Latitude S 40 0 19'N. 7 By Obfervation 
f Longitude si 35 W. \ correSed. 

*4 Hours, Mas 
1759, at Noon. 

7 Latitude J 39° z' N. 7 By Dead-Rec- 

f Longitude } 21 3 w - f *“'»*• 


On Board His Majefty’s Ship, DR.EAD-NOUGHT. 


A DAY’S RECKONING. 


corrected. 

_ 

Did- 

Dif. Lat. I 

Departure . | 

Dif. l.org. 

ms. 

Miles. 

N. 

s. 

E. 

w. 

E. | W 

s.s. w. 

2 

14.1 


* 3*°3 


5-39 


I4.C 










S.E. 

4 

15.1 


io.6 7 

10.67 


27.S2 

— 









W.N.W 1 W 

6* 

12.7 

3.68 



12.15 












N.W.iW. 

4* 

6.5 

4.36 



4.81 


12. 

S. b . E. 

I 

II.8 


IT .57 

2.30 


5*97 


W. , ?."s. 

7 

5 - 1 


O.97 


4.90 


— 

E. b . S. 

~7~ 

~677 


i -’9 

S- 9 8 


15-47 

S. S. W. 


5 - 1 


4 -fi 




-r! 

S. \ W. 

“T 



4.2S 


0.42 1 


Courfe made good for 24 H 
S. b. W. 40 17'W. 
Diflance 79^67 Miles. 

Dif 4 

46.4a 

38.38 

D'f 5 

29.62 

10.67 

49.26 

Dif. 

76. 

* 7 - 



76.76 


21.3.1 

| By/iy,tortr 
ane Dif. I. 

Middle Latitude 390 41' 

1 Dif. Lat. 

| Departure. 

11 iif Son 



THE above DIFFERENCES of LATITUDE and DEPARTUI 
for the fcveral corrc£led Courfes and Dijiar.ccs run on each Courfe , 
taken out, with great Eafe and Rcadinfs, from the Seaman s CC 
PUTER, N°. I. And bcing/aramr*/ up in their refpc&ive Colur 
the Difference of the Worthing and Southing, and alfo E<ifingat\'\ h 
mg, will anfwer to Half of the ivhole (bteaufe they are computed h. 
is Hours in 24, as fit down in the Log) which, therefore being dot 
will give the whole North i»g or Southing, and whole Eafiing or IVcJ. 
as the EXAMPLE /hews. 

Then, fubdu&ing Half the Difference of Latitude 38' from the 
titude 400 19'departed from the former Day, the middle Latitude 
41' will remain. 

And, As Cof. mid, Lat. : Rad, :: Depart . : Dif. Long, very nc 
in Ji.'ott Rum ; and differs but little from Truth in long Runt, as 
he nro\ed : r.otvvithftanding the groundlefs Objcftion by the late sh 
rf the Spheroidal Navigation, to this vfeful RULE, or APPRt 
MATION. 


Df.Lat . Dep. Quote 

BUT, 76,76)21.34(^780, Againft which, in COMF 
IT. under Col, 10000, in Col. Departure, /lands 150 3s 
S. w<7?< rly, made good for 24 Hours. 

\ Com. mid. Lat. I Depart. \ Difi . for Dif. Lon. 











and NAVIGATOR. 


Of corre&ing a SHIP’* DAILY RECKONING. 


JV B. The Mean of the Knots fet down every two Honrs in the Log. being taken for the intermediate Hours, 
i Refinement of no Ufe in Practice: fince if it were, the Log might be heaved every Hour. And till a Method ca 
Ifound of measuring the Diftance and of fleering the Ship’s Courfe, with lets Doubt and Error, heaving the Log every, 
z Hours is fufficient. For, if a Ship’s Way through the Water could be meafured with more ExaClntfs, yet as therel 
will always be Uncertainty in the Courfe made good, efpecially in high Seas, -croft Winds, Jirong Tides, Currents, fs’r. 
one general Method fox corre&ing all Ship’s Reckonings, (except by obferving the Longitude) muft fuffice as follows. 

RULES for CORRECTING a SHIP’s RECKONING. 

A Ship’s Reckoning is corredled by an Obfervation of the Sun, at Noon, as often as it can be taken ; by which., 
finding your Latitude by Obfervation, you difeover the Truth or Error of your Latitude by Dead-Reckoning. If thefe 
two agree, then your Departure or Longitude are fuppofed to be right, and require no CorreiP.ion. But when they 
differ, you proportion the Correction of Departure and Longitude, by the Error of Latitude, fom ' 

FIRST? you may examine if you have rightly allowed for Variation and Lee Way, and made due Correction 
of your Cour/es, and efpecially by allowing for Currents, and if after reftifying any Mirtakes you have committed, 
land'again going over the Operations, your Latitude by Reckoning and Obfervation will not agree, you may fufpecl a 
"unent to be the Caufe of the Difference; as not knowing its Quantity of Motion. But, if you know its Direction, I 

• Courfe, ufe the following 

RULE I- For CORRECTION of DEPARTURE. - As Radius : to Tan. tingle of the Current's Direction\ 

with the Meridian :: fo Error in Latitude : to Correction in Departure. 

If the Latitudes will not yet agree, and your Courfe failed be nearer the Meridian than to the Eajl or Weft, the En 

likely to be in ibsDiflance. Here find the Difference of the Latitude and Departure fince the 1,aft Obfervation, 
and fay by 

I. For CO__ _^ _ _ 

Correction in Departure. To be added or fubtrafled, according as the Ship is before or behind the] 
Reckoning. 

But if your Courjeis nearer to the Eaft-or-W-eflPoints-than. the Meridian, the Error is likely 
Here take the Difference of Latitude and. Departure fince the laft Obfervation, and fay by 

RULE III; For CORRECTION of DEPARTURE. - As Departure : to Error in Utitu.it :: fo Diffe. 

rente op Latitude : to Correction in DEPARTURE. 

53** If the Courfe, in this Cafe, be very near the Eaji or Weft, this Correflion then, fo very fmall, will be 
needlefs. 

WHEN you fleer about the Middle-Way, betwixt the Eajl, or Wejl, and th oMeridian, you may corrett either 
I Courfe or Dijlanct, wherein you conceive the Error nioftly lies: but, if you are not convinced of one being more 
erroneous than the ocher, you may divide the Error betwixt both and fo correfil each. 

RULE IV. For CORRECTION of the LONGITUDE. -- As Error in Latitude : to meridional Difference 

of Latitude between the computed and obferved Latitude :: fo Correction in Departure : to Correction in Longitude. 
To be added or fubtraCled, according as the Ship is a-head of the Reckoning, or Reckoning a-head of the Ship. 

ANOTHER RULE. To know if the ERROR of the Ship's Reckoning be in the COURSE or DISTANCE ? 

greater than the Departure, and the Error of Reckoning b; in the 


N. B. When the Difference of Latitude 
I Diflauce, it may be thus corrected. 


As Dip'. Lat. by Reckoning : true Dif. of Lat. :: Departure by Reckoning : 
(By fimilar Asineludcd in one another) :: Dijlance by Reckoning : 

Then, As Corrected Dif. Lat. : corrected Departure 


o true Departure 
■> true Dijlanct, 


K7' When the Ship has ou 
having out-run the Ship, it is 


Hus : Tangent true Courfe, 

n the Reckoning, it is too little, and you muft add the Difference; but the Reckoning 
much, and you muft fubtrad the Difference. 


CASE 
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CASE I. 

Lat. 1 Ship s Mot, I Lat. j Ship s Mot, tbe obferved f greater "I than Lat. by f Ship out run the Reckoning, "1 + 
N. I toward, N. | S. | towards S. J Lat ' be \ J Reckoning.^ Reckoning out-run the Skip. J>_ 

CASE II. 

Lat. | Skip's Mot. j Lett. | Skip's Mot. ^ Ifthe obferved f greater than Lat . by f Reckoning out-run the Ship. 1 — 
N. j towards S. [ S. | towards N. j Lat ' be l & J Reckonin 2' 0Ut ' rUn the *"*«**• /+ 

IF the Error in the Diftance proceed from the Log, or the incorrefit Wg^of meafuring it, as in general the Ship’s 
Dijlance is greater than is meafured, then you may take I Mile in io3efe, u a great Sea follows the Ship ; but lefs, 
when a lefs Sea follows. And when the Sea's Motion is contrary to or athwart the Ship’s Motion, her Way is lefs than 
the Diftance meafured by the Log. And the Time of Tides and their Setting will alter the true Meafure of the Ship’s 
Way, which muft be obferved. 

REMARK on the foregoing METHODS of CORRECTING a SHIP’S RECKONING. 

ALL the METHODS of Correction here given, art hut precarious, while there are no other to depend on: Except what 
we have Jhtvon by objerving the Longitude, as near as is practicable. 

The Agreement of feveral Ships’ Reckonings, proceeding together in the fame Voyage, is an Argument of their 
Truth ; as their Difference may ferve to corrcft one another. 

The Reckoning (in Longitude and Latitude) of a Ship you meet at Sea, will fometimes be of Ufe to correft 
your own. 

Here you fuppofe an Error in the Courfe or Dijlance only, while it may be in both. But if one Error ballances the 
other, fo as to give the computed Latitude near that by Obfervation, then no Error in either Courfe or Dijiance will 
appear ; and yet an Error may be in the Longitude, though you are not able to diftinguilh it. And if the Error in both 
Courfe and Dijiance lie ok? Way, fo as to make great Difference in the Latitude, there may be but little Error in Longi¬ 
tude s which yet muft be corrected in Proportion to the Error of Latitude, by the preceding Rules. " 1 


REMARKS on B. MARTIN’S NEW NAVIGATION, in a Second LETTER from a Correspondent, dated 
June the «6th, 1759. 

TO the AUTHOR of the ROVAL ASTRONOMER and NAVIGATOR. 

SIR, 

I perceive, by the Sheets you fent me, that you have taken mote Pains with B. Martin's Book than I think was worth the Time bellowed i 
for 1 am perfuaded that Nobody will ever follow bis Steps (or Method) by Sea , whatever thiydi by Land. 

Could one meafure the Sea as exaQly as a Man can meafure the hand, and could he take the Angle of the Courfe as near as one can take an 
Angle on the Ground) with an Inftrument, this Refinement, of fpheroidal Navigation, might be of fome Confcquence. But fince neither thr 
Courfe nor Dijlance can be truly known to a 20th Part, and often more, it mull be a very idle Thing to introduce difficult Calculations to correfi 
an Error , which is no Way fenfible when found out. For what furh a trifling Error as this amounts to, in a Day’s Run, is fwallowcd up in 
the other grand Errors, which are unavoidable. And this Error, as well as tliofc greater ones, arc all corrected as foon as an Obferv.itun 
can be made. 

The only SfueJIiott that remains to be nnfwercd is. Whether this trifling and inftgnftcant Error is worth ail that laborious Calculation bellowed 
on it by E. M. in his Folio Book? I think not ; and if he, or Murdoch , thinks otherwifi, 1 have Nothing to do with that , or they with me. 
And alfo (which is an nnanfwerablc Argument againft it) he cannot tell what Species of a Spheroid the Earth is ; the Part*! of this Book arc 
fo contradicting, as to make the ExcJMricity in one Page more than double that in another j which is therefore a hopeful Theory for a 
NAVIGATOR to depend on. 

But is not the Motive of introducing (or rather tugging in) this Theory by the Head and Shoulders, Inanity more than Ufe, that the Pro¬ 
prietor might not mifs the Opportunity of letting the Right Honourable the L--ds of the A— - -y know how well he is acquainted with tli« 

Figurt of the Earth? Who teems lo fond of the Invention, and it fo tickles his Fancy, that he would apply it to every Thing, whether it fum 

But, when he has contrived his Compafs, which is to be 100 Times more exaft than the common Sort, and his New Nautical Dr ah 
by which he can get the Courfe to a Minute, and the Difiance to the utmofl Exafinefs , it will be Time enough then to take in the minuter linpiJ 
litics , fuch as proceed from the fpheroidal Figure of the Earth; and get an Inch or two more that Way. So that it is to be hoped, frmnal' 
thefe Improvements, there will be no need, Afterwards, to corredl cither the Latitude or Longitude, 

I (hall only further take Notice, that, in the Preface to his Second Forty he fays ** he h.in added the Mechanic Principles of Navigation, asljj 
44 has not fern them in any other Treatife of this'Kind,” which is a little ambiguous ; for he has, or might have, ften them in EMERSON* 
NAVIGATION ; except he wafl’tcfolved to fccNothing but what he did not like. But he ia furh a modft Proprietor of original Invention 
Improvement, that he is not rtflianicd of any Thing he lays, nor from whence he borrows his felefl Materials . 

NEWTONIENSIS. 


DIMENSIONS 


I 
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DIMENSIONS and WEIGHT of SHOT. 

TO determine the Weight of an Iron-Ball from its Diameter being given, and the Diameter from the Weight * 


FIRST, As 3.1416 : to 1 :: fo is the Meafure round any Ball : to its Diameter. 
NOW, As 100 : to the Cube of an Iron Ball's Diameter in Inches :: fo i 
Pounds. 


the Weight of that Ball ii 


1 4 Inches round, required its Weight ? 

V Weight of a Ball be 42 Pounds, required its Dia- 

%< 4.* ky. too = 4200 
300 

■'77 SC 


EXAMPLE. If a Ballmeaflu 

3.1416)14.0000(4.456 Inches, 

Cubed = 88.478 

Multiplied by 14 = 1238.692 lb. oz. 

Divided by .00 = 12.387 = , 2 6,192 Wt j Divided'by*,'4 =^0 Its Log. = 2 477,2x3 

[req«. J 3., 4 ,6 x 6.6948 = 20.,"77 5 On eiW= .825707?! 

Inches round the Ball. \ Its No. 6.6948 In 

The Method of directing a Ship through Sands, into a Harbour, or River’s Mouth, by Sea and W Marls 'ffuc’bar 
toys, Light Houfes, Steeples, Windmills, or other remarkable Objects, contrived or fixed on Pur*>ofe) is ’kin- V 
\A~tor. But tbofe <iK)bo defire Satisfaaion herein may confult Mr. EM E RSO A!'s N A Vi G ATlON* I 
see alio his Mechanics (comprehending^ all other Books on the Subjeft) for computing the Force of a\ 


P. 62 andCi 3. See alio his Mechi 

Ship's Tackle, which he has partly exemplified in his Navigation, » 61 makint the"Fnr-7 h ~j . 

a ‘ 1 10 4 a particular Inflance. To which dillinguilhed A Ul^HOR, ^and his WO RK S, wehale fim-tiLfdL beholdeifl 
island Improvement in our Subject: Who comprifes all his Subjeds of Science, in the levied Words and Ihoi tell Method. 
THOSE who chtife to fail 


\fudg”i, 


i to»trsSfSJta 

1 ' pi aceS| I 



PLACE of TURNING to WINDWARD, and Diftance of Head- LAND. 

TO compute the PLACE of a Ship’s Turning to Windward fo as to reach her intended Port, or Objett, by once Tacking ? 

WHEN a Ship or Veflel is dole hauled, Ihe lies within about 5 { Points of the Wind, or 6, • j z>, on either Side of it. 

LET A^th^i oftTe"r f or . Cbjelt, at the Place failed from; 

Then, 6 , "r 2' L a'o 7 -"I nf r , ^ he /r 0r °^* ° n the faiue Sidc of tIle Wind « 

en, or 52 — A - d. of the If ,nd and Port, at the Place failed from, on the fame Side of the Win, 

2 UhePolt kTfUi.T the Courfe and Post on the contrary Tack, or Side of the Wind = la, 

Alfo 180° _ -r 0 f l b WeCn thC ' 3Ce fa ‘ lcd f,om < and tha ‘ of turning to Windward, or Tacking . j 

2X i« 5 2'_j6» i 6' = 4 between the Place failed from and intended Post , 

e efese, As^S.ne Dillance of the Port from the Place of Departure, :: fo Si... _ 

< O' Ihe Place of Turning to Windward in a Current^ *>»« of Tucking, 0 r Turning to Windward, required. 
i snawara in a Lmreut may be Iikewsje determined trigonometrically. 

To compute the Dijiance of a HEAD-LAND, CAPE, at SEA ? 

ICourie, fetthc AngJ of'thc "lleadLand a nd X yoof S^i D ^"w ty an< ' after Sai,in S fov lomc Time «'» that! 

- of natural Sines, or by Logarithms. bh, P s Wa y Time : Then, Say by PROPORTION, from 


As the Sine of the Remainder after the Sum a/' *1 r a j 

firll aW fecond single, fo i, si,,, „f either l,ot{ak!n & 1 ,‘L 'vZ Iris ' : '° Di J ! “" ce between taiiu 

with the Ship's Way, was taken. S * “ ' e Sb, P 1 ly ,flame j,om the Ilcad-Land, when the othei si 

r ' T '" . .. ** - “*« « -• - - a» Copy c„ U como m. 
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TO meafure the TONNAGE, or BURTHEN ofa SHIP. 

THE Rules laid down, by feveral Authors, are as follow. 

RULE I. Divide the Produfl of her Breadth, half Breadth, and Length, in Feet, by 94, and the Quotient will 
give the Tuns of her Burthen. 

RULE II. Divide the Produft of her Length, Breadth, and Depth, in Feet, by 100 for Ships of War, orpj 
for Merchant-Men, that allow Nothing for Guns, and the Quotient will give the Burthen in Tuns. 

RULE III. Subtrafl two Thirds of her Breadth from her Length (meafured from the Stem-Poll to the upper 
Part of her Stem) and the Produdl of that Remainder, the Breadth, and Half Breadth, in Feet, being divided by 
too, or 94, will give the King's, or Merchant's, Tonnage, refpeflively. 

RULE IV. A Ship’s Tonnage, or Burthen, is equal to Half the Weight of Water /he will hold. 

N. B. There is fuch a Variety in the Forms of Ships, that no one Rule can meafure their Burthens exaBly ; hut the above 
Rules are the surf general in Praflict. 


POSITION of the SAILS and RUDDER, in Working a SHIP. 

Obfervation I. Placing the Sails according to different Pojitions in Refpeil of the Wind and Ship’s Way, have more rrl 
lefs Force to draw the Ship along, or turn her about. 

z. The Head fails keep the Ship feady and ferve to make her ware. 

3. Main-fails move the Center of Gravity of the Ship. 

4. Mitten fails ferve to keep her from faceting backward and forward, and to force her Stern to Leeward. 

5. Sails have more or left Force the torter or flacker they are hoijled: a bagging Sail drawing lefs than one that is well I 
I hoijled. 

6. The higher a Sail is hoified the more Wind it receives to draw the Ship along, or turn her about. 

7. When a Ship goes direlily before the Wind, any one Sail placed at right Angles with her Way draws with the gnatcfi I 
Force. But ftnee one Sail hinders the Wind from ailing againjl another, being all placed in that Poftion, if they all re-’—' 
the Wind at an Angle of about 60 Degrees they will draw together with the greatef Force. 

8 . Wet Sails draw more than dry Ones. 

9. The nearer to, or further from, a right Angle any Ship's Sail is placed with the Way of her Courfe, the lefs or 
Lee-Way Jhe makes. 

10. The nearer the Wind is with, or further from, the Ship’s Way, the lefs or more Let-Way Jhe makes. 

11. By the Principles of Mechanics, the Angle between the Wind and Ship’s Sail mujl be about twice as much < 
Angle between the Sail and the Ship’s Way, to fail near the Wind with the greateft Motion. 

j 2. If the Wind is almoji upon the Beam, the Angle between the Wind and the Sail muft be about once and half the Angle 
between the Sail and Ship's Way. 

13. If a Ship fails almof before the Wind, the Angle between the Wind and Ship's Sail fhoidd be about equal to tht\ 
Angle between the Sail and her Way. All thefe Pojitions of the Sails are necefjary to give the Ship the greatell Motion 
poflible. 

j 14. The ncareft a Ship can lie to the Wind being about 55 Points or 60 Degrees, the Angle between the Wind and Sail 
\/hould be about 38°, and the Angle between the Sail and the Ship’s Way (or Keel) 2 2°, or neatly in that Ratio, to mat' 
'hergo fafiefi to Windward. 

15. If the Wind is nearly Upon the Beam, the Jharptr the Head-fails are fit they have the more Power to turn the Ship' 
Head about. 

16. If the Wind's Way be nearly the fame as the Ship's Way, the Sail ought to make an Angle with the Ship's W'a)\ 

| of 54 0 , to turn her foonefi about. 

17. The mofi powerful Poftion of the Rudder to turn the Ship about has been computed, from Principles of Mechani 
luxions, at an Angle with the Keel of 54^ Degrees. 

18. The fafier a Ship fails the better Jhe anfwers her Ilelm. 

19. If Jhe fails few Jhe will fcarcety fleer. And the more Jht heels the lefs Jhe anfwtrs her Helm. 

See Mr. Emerfon' s Navigation, for further Satisfaction. 
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The PROPERTIES of MAGNETIC VARIATION. 

Property I. Variation in Quality is either E. or W. Variation of the magnetic from the true North Point, 
z. Variation in Quantity is the Number of Degrees (E. or W.) of the magnetic from the true North Point. 

3- Sn n } thew ^ w/,V Is!’} Variesfr - the ^ | awards the Both to thereof the fame /r. Point. 

4- The e n} the ”‘^"' !/,V variesfr - towards the Both to the Left of the fame true Point. 

:o the ££*f|ofthe fame 


ie Point as is the 


m 


Variation. 


5. All the magnetic Points are carried 

! Therefore, 

6 . The true Point, Azimuth, or Amplitude, (to which the correfponding magnetic Point is always direfledl 
:koned on the fame magnetic Compafs from N. or S. to the E. or W. lies the fame Way withthe Variation. g| 

! o{ the ma g”' tic Pot"** Azimuth, or Amplitude, as much as the Variation lies to the | J or ^ W ofche tr.N. 

Thefe Properties are evident by a RECTIFIER, or a moveable Compafs on a fixed one. Hence the following 
RULES for determining the Quality and Quantity of magnetic VARIATION. 

Rule 1. The Situation of the true Azim. or Amplitude $ Right ? of the magnetic Azim. or CE. ? „ 

(reckoned on the fame magnetic Compafs) being to the \Left 5 Amp. thews lw. C Variation. 

2. The Dijlance, or Difference between ‘he true and magnetic Azimuth or Amplitude is the Quantity of Variation 
i. ,. The trxe and magnetic Amplitude£ their } in Degrees is the Quantity of Variation. 

Or, if you always reckon the true and magnetic Amplitudes from their r. 

I fame magnetic Compafs t 


•e and magnetic Amplitudes from their refpeBinje North Points, and then count them o> 


3. At Sun.Rifing } Magnetic {amplitude being the greater, the Var. is £ ^ 1 But At Sun Jetting. 

memagi?iccZfajf Cl0n ‘ he *"*"* na S”^ Azimuths from their refpeBime Points, and then count them on 

4. Inth eA«» M »^™ {t . c | Azimuth being the greater.the Var. is l But In the Afternoon. 

N. B. The firfi Rule is general, andanfwers all Cafes that can he *»„*„*,/ ^ i 5 


At Sun-Rifing 

By fecond Rule . _ 

Or 7s° N. E. '. .’ 


r s all Cafes that can bepropofed. 
lag. Amp.JTrue Amp.I 

5 0 E. N. I 29 0 E. N. \True to the Left of magnetic Amplitude. 

. Dif. 140 . . Variation W. by ill Rule. 

Magn. Amp. greater, theref.Dif. if W. Variat.by ^.Rule. 


1 •• w s™ w - 55 5 *g s sx* 

r. 98 N. E. . . 76" . . Magn. Ampl. greater, thcref. Dif. 22“ E. Var. b 


Example 3. In the Foren 
By fecond Rule 


IMag. Azim.lTr. Azim.l 

’. !° 0 . E ’sum z.o E ' N S™!-*? the „^, of magnetic Azimuth. 


oN v - ■ • Variation W. by iti Rule. 

L " • • 79° N. E. Mag. Azim.greater, thcref. Dif, 


^ By fecond Rule*””*"' + ° 'rjff^ 6 H'W.S.MW to the Right of the magnetic Azimuth. 

Or 1 ^o» ; Q »Vi * W D f , dr ’ Variation E. by ill Rule. 


W. Var. by 4. Rule. 


t • . variation Is. 
Or, 1.0 40 N. W. ii6“I4'N.W. . . Magnt 


cr, therefore Dif. 40 26' It, 
[Variation, by 4. Rule. 
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PRACTICAL RULES for finding the LATITUDE of the PLACE of OBSERVATION. 


The Meridian ALTITUDE and Declination of the SUN or STAR, given. 

CASE I. Where the Objeil (SUN or STAR) rifes and fetsin a diurnal Revolution. 

Rule I. The Difference. Meridian Altitude and Declination both N. or both S. 

IsEiiF 7 } ■**'**«• {Jz,} £■“ 

Rule z. The Sum. Meridian Altitude and Declination one N. the other S. 

Declination*" 06 } The Latitude {Name of Declination. 

N.B. Meridian Altitude, or Zmitb-Diffance S. or N. means to the S. or .N. of. the Obferver. ^W'Zenith-Diftanc 


N.B. Meridian Altitude, or Zcnith-Diffa 
the Complement tf Afe? Meridian Altitude. 

TV. 1'toij le i. On the lGth of May, 1760, 

To Sun', Zenith Diftancc. 

Add Sun’s Declination. 


t Sea. II Example 3. On the 28 th of December 

z 6°44'S. I From Declination of Syrius 
19 16 N. I Subtradl Zenith Diftance of tie - . . . 


Sum (by Rule 2) the Lat. of Place of Obferv. 46 o N: Dijf. (by Rule 1) Lat. of the Place . . . 6 14 S, 

Example 4. On the 3 iff of Auguff , 1764, at Sea. 

Example i. Onthe izthof June, 1761, at Sea. To Zenith Diftance o f Fomalbaut, or brighteff V 

From Sun’s Declination. Z3°iz'N. of the Southern Eijhes . 

Subtradl Sun’s Zenith Difl.ince.8 35 N. Add Star’s Declination . 31 ;S 

Diff. (by Rule 1) Lat. of the Place . . . 14 37 N. Sum (by Rule 2) Lat. of the Place . . . 4* 20 S 

CASE II. Where the OBJECT (SUN or STAR) neither rifes or fetsin a diurnal Revolution j but comes to the Mf 
RIDIAN, above the Horizon, on the contrary Sides of the elevated Pole, twice in 24 Hours. 

Rule 3. The Sum. The SUN or STAR onthe Meridian belovs the POLE. 

Meridian Altitude ? -pj, c Latitude £ of the fame Name with the Declination. 

Comp, of Declinat. 5 L 


Meridian Altitude ? r 
Comp, of Declinat. C The - Latltl 
Examples. On the izsh eP June, 1764, 
gen, Greenland. 

To Sun’s meridian. Altitude'below the Pole 
Add Complement of Sun’s Declination . 

Sum (by Rtf/e 3) the Place’s Latitude ; 

Example z. On the 10th of July, 1761, 
To Sun’s meridian Altitude below the Pole 
Add Comp.- of Sun’s Declination 


The-Latitude of the fame Name with the Declination, 
me, 1764, near Spitlber- [j Example 3. On the 2d of O 


rear Spitlber- Example 3. On the 2d of Odlober, 1762, a 
From the merid. Altitude of Northern Pointer^ 
. 130 9'N. of the great Bear, above the Pole . . 5 

. 66 47 N. Subtradl the Comp, of the Star’s Declination 

79 56 N. Off", (by Rule 4) the Place’s Latitude 

Example 4. On the 23d of March, 1763, at 
t Sea. To meridian Altitude of the Foot of the Crofters, V 

. . 6°I2'N. ’ below the Pete .( 

64 47 N-. Add Comp, of'Star’s Declination 


Sum (by Rule 3) the Place’s Latitude . . 70 59 N. IfS/ww (by Rule 3), Place’s Latitude . 

See at hi r Rules, in prat!teal Ajh-unosny, P.190, 191. 

R liM A RKS on II. CAS E. 
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Nearnefs of SAILING to the WIND, and Refolving a TRAVERSE geometrically. 


TO' If a Ship plies to Windward, and is 
’* lies within 5 \ Points of the Wind, 
r, aliing a Courfe gl 


:loft hauled, it is ufual to allow 1 Point, from the Wind, for Lee-Way-, when j 
on either Side that Point of the Compafs from whence the Wind Hews -, 
good 6 j Points from the Wind. But •when there is no Head Sea to make her fall off from her Courfe, 

, , t n lie to the Wind is reckoned about 5 Points, on either Side of it ; then making her Courfe good about 6 Points 
I from the Wind: (Currents , Hard Gales, and High Seas excepted) Other-wife, Jhe may fail large (as 'tis called) with the 
Wind more or left abaft the Beam. 

When the Wind blows dir tit If aft, a Ship is then faid to go right before the Wind, .as to every experienced Seaman is 

IN Imitation of the Common Form or Cuflorn of Keeping a Ship’s Journal, the Log is here heaved but every z Hours; 
though on Board moft of our Men of War and Eaji India Ships, it is generally heaved every Hour, for ascertaining 
the l)fiances run on the feveral Coutfes as near as poflible. Ai.d therefore one Side of a Page in your Journal Book, 
being ruled for every Hour, inftead of every two Hours, to contain one, inttead of 2 Days Reckoning in each 
Page, your Ship’s Place will be deduced more circnmjlantially, though perhaps not more exaBly : Since its Place) 
derived either from every Hour, or 2 Hours heaving the Log, mult be duly correfted by Obfcrvaiion. j 

In fl)ing to Windward, you may lay down your feveral Courfes and Diltances of the Traverfe on Paper, by Scale 
and Compaffcs, and lb determine, by the fame Scale and Line of Chords, the whole Courfe and Dillance, as well 
whoIs Difference of Latitude and Departure, from tke feveral Courfes ar.d Pittances given, as follows. 


Cates. 

Northing and Southing, 
Eafting and Wetting. 

Condition of Courfes. 

t 

2 Meridians, 

2 Parall Is 

Sub trail Jcfs from greater Courfe. 

2 

2 Meridians y 

1 Parallel 

Add both Courfes. 

3 

I Meridian . 

2 Par alls Is. 

Sut>trail the Sum of both Courfes from 16 Points. 

+ 

1 Meridian, 

1 Parallel 

Add 8 Points, the lefs Courle, and Supplement of 


' N. and S. are called Mer 


d. between each 2 Courles 


For the Points or Angle.be- 
tween the Pittances on each 
two fucceeding Courles. 


greater. 

and E and W. are called Parallels, -in the Courfes. 

Supplement is what a Courfe wants of 8 Points or 180°. 

To know the Meridians, and Parallels, the Firjl and Second, Second and Third.Third and Fourth, Ac. Courfes, 
compared together._ 


Compared 1 
1 and 2 j 


N°. 


Courfe 
. by E. { E. 

. E. | E. 
LW.byW.fW. 

elS. 

. S. W. i s. 

.. by N. i N. 

V. N. W. 


Points fr. Merid 

« i 

4 £ 


i X A M P L i 


jPoints forpb 
3 by Cafe 


IDift. doublcdl 


An exafl Geometrical Project! 0 


3 

of the DREADNOUGHT 9 TRAVERSE, 
foregoing Rules. 

Pittances . Points 

AB = 22.8 I d. SAB — 1 i 
BC = 22.S { d. ABC = 1 3 
CD = 4 .4 i BCD = 1 
DE= 21.2 I d. CDE = e £ 

EE =a 9.6 d. IV'E = 8 
z.EF:;= 6 
d. KOH = 5 
GUI = 3 { 

El 


Thefe feveral Dijlanees being laid 
down, or planned, according to th 1 
Jfirft d. 1 i Point with the MernUm, 
land the d. of each fucceeding Dif am 
with the former, as in the 2 fail Co. 
|lumns,you will find the whole Cowrft\ 
nnd Dill, and whole Dif. of Lat. and] 
Departure as in the foregoim 
1 Page. 

I til o( May, 1760, according to the 


EG = 

GH= 

Current, III = . _ 

; Whence, IP = 6 6 = Departure W. 
P A = 39. i = Dif. Lat S. 
AI r 


... -= 39 6 = Dilt. run. 

S AI = q v 3 5/ w. = the Courfe. 

Jsf, B. A s is.a North.and South line N.*) 
at Top % S at Bottom. E to the Right j > 
W to th. Left. j 
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Of the TRADE WINDS, and MONSOONS 


Places where the Winds are partly confiant. . . Times and Periods of Wowing. . . . Directions of blowing, 
m open Seas where there is no Interruption from interpofing High Lands, the Trade-Winds and Monfoons blow as] 
‘ underneath. 

Between the Tropics to Lat. 30° N. and S. . . . Ail the Year conftantly . Eajlerly Wind blows. 

Which Wind, but for Interruptions of Mountains and High Land on the oppofing Continents, would blow quite 
round the Globe. And without thefe Limits, which are narrow, this Wind changes inflantaner-"- 1 

2. From 30* to 3 JO Lat .All the Year. Wejierly 

3. Near the Tropic of Cancer.All the Year.N. Eajlerly. 

4. Near the Tropic of Capricorn.All the Year.S Eajlerly. 

c. Sun near the Tropic of Cancer.All Summer. Wind a Point or two more Southerly. 

6. Sun near the Tropic of Capricorn .... All Winter ..... Wind a Point or two more Northerly. 

The Sea generally follows the Direftion of thefe Winds. In the Pacific Ocean, the Winds are very freih, 
and regular, fo as to require little Attendance on the Ship’s Sails; and Storms and Tempefts are feldom here| 
known. 

All the Year ...... Southerly Wind blows. 


, On the Coafi of Peru, the Wefi of Africa, ? 
Lat. S and 100 Leagues from Guinea Coafi $ 


In the Atlantic WAithiopic Ocean, 5 

Coafi of hf rica to 28° N. and S. Lat. And > 
On the A meric. Coafi fr-i l«N. to fN.Lat.j 


"ftSr-3 f 

Near the Coafi of Brafil, in America 
Near the Coajl of Africa, in fame Latitude, where. 


All the Year.S. Eajlerly Wind blows. 


Perpetual. Wind Southerly and S. Wefieriy 


AH the Year. Wind more Eajlerly. than 

All the Year ...... The Wind more Southerly, thr. 

[on the American Coaft 

8. On 5. Coafi of Guinea, fr. Sierre de Leon "* 

to St. Thomas's Ifle .... 

Where are frequent Calms and Tornados . 

9. Latitude io° on Guinea Coafi ..... A11 the Year ...... Wefi. 

10. Latitude 20 or 30°.. . All the Year. North Wej 

11. Between 4 and io° N. Lat. a Trail of Sea,"J 

called the Rains . . . 100 or 130 Leagues J> Perpetual. Calms, attended with Thunder and 

Jr. Guinea-Cotj/?. J [Lightning, and frequent Bains. 

Near //^Caribbe-Jflands . . Hurricanes, in Augufi. , Wind more Eajlerly, JometimesE. or E. by S. but comnsony a Point or 
Thefe Winds gradually dccreafe their Strength, failing to the Wefiward. [two to Northward. 

IZ. On the Brafil Coaft .: i i ! i ^ 

To South ofi Brafil.All the Year. Wind more Wefieriy. 

13 .On the Weft Coaft of America. Wefieriy. 

14. In the Indian Ocean .... Partly general, as in the AEthiopic and Atlantic Sea. 

From Lat. io° to 30° Lat. S. . . Partly periodical .. AH the Year . . S. E.hyE. Wind blows. 

13. From 20 to io° Latitude S. As far as"! r 

the Molucca Iflands. 1 A/inTCQnoiM J From June ////November . . Soutb-Eaft Wind blows. 

A Degree more, near Java, and a De- f \ From December till May . . North Weft. 

grec lefs near Madagafcar. J (_ 

16. From 3° S. Latitude Northwards ; . . 5 Oftober////April . . Clear Breexe North-Enfi. 

\From April ////Oftobcr . . South-Wifi or S. S. Wefi, at- 

„ , , , , * [tended with Rains, and flronger of the two. 

But thefe Winds are lefis conftant in the Gulf of Eevgaltfian in the Indian Sea. 

17. Between Madagafcar and African Coafi, as far'? From April to Oilober , . S. S. Wefi Wind blows, but more 

as the Equinoctial.5 \ IP.fierh near thr Line. 

a ~ , r. . „ Reft of the Year . Eajlerly. 

18. To the Ealt ^/Sumatra, the Coafi of Cambaia, andl From November till May . . North Wind blows. 

China, as far as the Philippi \\n Ijlamis and] £ From May tillOfX. or Nov. . . South W r ind % varying a Point or 

*?• Between New Guinea and Sumatra, South of the Equinoftial, North Wind changes North-wellcHy "southTo 
uth-caftcrlv. varying fometimes r nr f. Point. h ’ \ 

1 Month or 6 Weeks later than their Times of blowing on the 


1. Between the S. End ^/Madagafcar and the Shore | Oflobcr till May . 
. Beyond St. Lawrence, (otherwife called Madagn/iarjlnto ‘tie Sea .• 


South-Eaft Wind blew 
Weft Wind. 

South (f'ind. 


REMAUK. 
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Of the TRADE WINDS, and MONSOONS. 


REMARK. Thefe contrary Winds Ihift not fuddenly. In feme Places they change to Calms ; in others to 
•variable Winds. 

THE End of the Wefierly Monfoon on the Coaft of Coromandel, and the two lafi Months of the Southerly Monfoon, in 
the Cbinefe Sea, are generally tcmpejluous ; fo as to make the Navigation in thefe Seas very hazardous, at the breaking 
Up of thefe Monfoons j for fo thefe Tempefis are called. 

Kj" In the temperate Zones, at allTimes of the Tear, the •variable Winds blow from all Points of theCompafs. And near 
, the Sea-Coalts, the Winds blow with diff erent Forces Directions, by the Land differently reflecting Heat, and interrupt¬ 

ing the Courfc of thofe Winds. 

THE Winds, that conflantly blow from, or nearly from, fome certain Point of the Compafs, are called Trade 
Winds : and fuch are the Winds Ships get into bound to the Wrjl Indies. 

If thefe Trade Winds blowing, for a certain Time, in a conftant Direction, or near it, ihift their Direction. 
periodically, at a certain Time of the Year, and then blow contrary, they are called Monfoons: and fuch are the Wind 
Ships get into bound to the Eajl Indies. 

Experienced Navigators, bound to the Wefi Indies, even to the Coaft of America, are more follicitous to run into the 
Latitudes where thefe Trade Winds blow to favour their Paflage through thofe Seas, than to attempt a direlier Courf 
and be retarded in their Voyage by contrary or adveife Winds, as they may happen to blow. And by getting intc 
thefe Trade Winds, to command what Courfe they pleafe, having the Wind always more or lefs abaft the 1-Jeam, they 
find it commodious to run down their Latitude, before the Ship comes near the intended Pore or Ijland; and then they 
lleer upon a Parallel (direflly E. or W.) by which they are fure to hit their Port deftgned. Whereas the If and 
of Barbadoes, as well as other Places lying in the open Ocean, have fometimes been mift, or overrun, by the lock 
or two Markfmen, the hair Jplitting and direB Navigators; who, being homeward bound, fometimes run their Ship 
on the Rocks of Scilly, infiead of bitting the Lixdrd. 

For failing into the Englifh Channel, in homeward bound Voyages, fee DireSiom hy Captain Robert Brown, of the Navy, 
further on, recited from our Hiftory of the lilands of Scilly, for the Navigator's Purpofe. 

This Art of conducting a Ship in the Trade Winds, by a remoter Courfe, to make the quicker Paflage, is known 
to the experienced Seaman 5 but is a Secret to the Land Navigator, (forwhofe Sake we infert it) that never made a 
Voyage to prove the CJfe of his refined Theories, and put his infallible Land-Rules in Practice. 

If Ships, bound to, or from, the Tuft Indies, arrive at the Place of a Monfoon too late for their Pailage, when that 
Monfoon is ihifted the contrary Way of the Voyage, they arc forced to return to the next convenient Port, and there 
wait, fome Months, for the Return of the contrary Monfoon, before they can putfuc their Voyage. Whereas, if Ships 
rightly time their coming to the Place of the favourable Monfoon, they haften their Paflage through thoie Seas, iir.d 
accomplifh their Voyages in the Jhortcfi Time. 

Of thefe different Sorts of Trade Winds, you may ohferve, that fome blow from E. to W. fome from S.toN. 
others from W. to E. — Some are conftant in one Quarter all the Year ; fome blow one Half the Year one Way, and 
the other fix Months quite contrary. -Others blow fix Months one Way, and then fluffing only eight or ten Point-, 
continue there fix Months more, and then return again to their former Stations, as all thefe Jh'fting Trade-Winds doi 
and fo, as the Year comes about, they alternately fucoccd each other, in their proper Scafons. 

There are other Sorts, called Sea Winds and Land Winds, differing much from any of the former, the one blowing 
by Day, the other by Night, conftantly and regularly fucceeding each other. 

Within the Tor rid '/.one alfo are violent Storms, as fierce, if not fiercer than any arc in other Parts of the World: 
And as to the Seafons of the Year, they are diftinguilhed in thefe Parts only by Wet and Dry, (there never being FroH 
or Snow) which wet and dry Scafons do as fucceflivcly follow one another, as the Winter and Summer do with us in 

England. 

Here are alfo firong Currents, fometimes fetting one Way, fometimes another ; which though it is difficult to 
deferibe, with delirable Accuracy, yet we have attempted to give a particular Account of thefe Matters, from our 
own Oblervatioi)5, and the Authority of others, further on. 


VARIATION 
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VAKIATIO 

N of the COMPASS obferved at differ 

nt Times 

and Places. 

Places N unes 

Variation 

| Place's Names 

Variation 


dim,ho,, Ifle. 

i" W. 


it>“ W. 

N. B. As there is a conti 


8 W. 

Madagascar, W. Coaft . 

19 W. 

nual Variation of the Varia 

Bmff.n 's Bay. 

57 W. 

Madagafcar, S. fr. Lat. 400 

25 W. 

tion of the Compafs, the 

io VV. 

Majorca Ifle . 


Magnetic Variations here in- 

il.unary, N. W. Coart . . 


Moldavia Ifles . . , 

10 w. 

ferted, are more for C.u- 

-N. E. Coaft . . 

5 VV. 

Malacca .... 

2 E. 

riofty than they are to be 


8 VV. 

New England Coaft . . . 

10 W. 

depended on ; being the fame 

Brafil Coaft, Lat. i8°S. 

6 E. 

Newfoundland Coaft 

21 W. 

as in Mr. Emerfons Naviga- 

Lat. 2o» S. 

12 E. 

New Guinea Coaft 

6 E. 

tson. And therefore the Na- 

BritiJrj Channel . ... 

w. 

New Holland, S. and VV. Coaft 

4 W. 

vigator fliould take the Mag- 

Canary If:is . 

7 W. 

New Zealand 

9 E. 

netic Variation every Day, or 

Cape Comer in . . . . . 

5 W. 

Portugal Coaft 

9 VV. 

as often as he finds it conve- 

Frio . 

12 E. 

VV. 8° 

6 W. 

nier.t at Sea, for determining 

- of Good Hope . . . . 

16 W. 

River Grand before , 

14 E. 

his true Courfe, and keeping 

Chili, Weft Cojlt . . . 

8 E. 

- Plate before .... 

19 E. 

a good Reckoning. 

Enelatsd, Weftward at Sea . . 

12 VV. 

St. He Ana .... 

2 VV. 

France, VV. Coaft. 

U VV. 

Sardinia .... 

13 W: 


-Wertward at Sea io° . 

8 W. 

! Sicily . 

12 W. 



14 VV. 

Straits of Gibraltar . 

6 VV. 


Guinea, S. Coaft 

Guipb of Bothnia , ... 

5 W. 

6 W. 

- Magellan, E. Entrance 

-VV. Entrance 

■5 fi¬ 
ts E. 


Hud/en't Bay . 

30 VV. 

Terra Mage/lanica, E. Coaft 

19 E. 



40 W. 

Trifian de Cunba Ifle 



Java Coaft . 

2 w. 

Van Diemens, Land . . . 

1 E. 


Indian Sea ... 

14 w. 

Virginia . . . . 

5 W. 


US' See Variatio 

Table by Mr. TV. Mountain, F. R. S. in Phtlofopbical Tranfaliions. | 


REMARKS m the Vulgar ERROR in Bo;is of Navigation, of fuppofmg MERIDIONAL DISTANCE and DEPARTURE to be alike. 

and of a FIXED QUANT1TV. ’ 
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AFFECTIONS of Spherical TRIANGLE 

1. EVERY great Circle divides the Globe into two equal Hemi/pheres. 

2. dry two great Circles cutting each other, make the oppofite singles equals 


In A N Y Spherical TRIANGLE, 

I. 'Ihe external Angle is lefs than the Sum of the interior oppofite Angles. 

Z. r/eSumj/ - any two Angles is greater than the Supplement of the 3d Angle. 

3. The great efi Angle is oppofite to thegreateft Side, and the leaft Angle to the leaf Side, and the contrary. 

4. Equal Angles are oppofite to equal Sides, and the contrary., 

5. There may be 3 right , or 3 obtufe Angles. 

6. If each of the 3 Angles be acute, each Side will be lefs than a Quadrant. 

7. If there are 2 obtufe Angles, there muftbe one Side greater than 90 s . 

3. The 3. Angles being equal, the three Sides will be equal (the Triangle being equilateral) and the contrary. 

9. If there be one acute Angle, one Side will be lefs than a Quadrant. 

ro. If two Angles be greater than 2 right Angles, the Sum of their oppofite Sides wilt be greater than 180° ; and therefore, 
one of them is, at leaft, greater than 90 0 .. 

It. If the Angles at the Bafe be of like AfFedlion, (both greater or lefs thajs 90°) the Perpendicular falling, from the 
vertical Angle, on the Bafe, will fall within the Triangle: but if of different Affedtion will fall without. 

12. If two Angles be obtufe, and one Angle acute, the Sides wilt be of like Affeliion with their oppofite Angles. 

13. When 2 gs are, of. ^Jj!^.^ Affeliion, and the Side included be j^? re ^ than 90°, the 3 dd. is ^ 

t 4 . Two unequal As | grater} ,hatt 9°*» ,ht Sidt 0 ^°f ,te t<> the \ greater} ^a S u,. will it than 90°. 

15. Two equal d-s being ^ mcne \ than go 0 , their oppofite Sides will be.^^ fe ^ than 900., 

16. The Sum of any two Isidw^ " {kfs ^} tba “ the.Difference between the 3d ^^f^andi8o\ 

; 17. The Sun of the 3. files'} " U f‘ thaB \ ||° ^ and more than 1 80°. 

18. Th Sum of any two Angles —r 3 d Angle (or any Angle and the Difference of the other 2 Angles) is left than goo. 


la ANY- Spherical TRIANGLE, 
j »9‘ ONE SrVe being greater than 90°, that Triangle has one obtufe Angle. 

20 ■ y r , ea ' h V the 3 Stdes be greater than a Quadrant, each of the 3 Angles will be obtufe. 
j 21 • The Sam of any two Sides is greater than the q,d Side. 

j differing the Zrc ffoma right-lined Triage. ™ /ItbeSum °f th ‘ An & le> ' W,8o ° ' th ‘ S P herical *'» 

\ b****** or. greater than, 90’. the Angle a, the Safe 

' • z? Two'stdes teinallr^i^ J na , n 8 Ic " °{ ,ike ^ffedlion with its adjacent or oppofite Angle. 

26* When , a Quadrant, there will be an acute Angle in that Triangle. 

( I 27! When 2 SidcTn^f If difW^Arr inclu f‘ i Angle be acute, the third Side will be left than a Quadrant. 

| Quadrant. ^ trent Affeftron,, at>d the includedAngle be obtufe, the third Side will be greater than a 

j atfi'cc.^Jo, teff.T fhan ^Semicircle. ^ Ere8tCr /A *"» " Stmicircli > ihe Sum °f thtir 0 PP°f>“ Angles will be 

i Sidet, will be cq»ai lo’^lZ R reat< -T than, a Semicircle, the internal Angle, included by thqfc 

1 continued. ' ^ le *V greater than, th, external oppofite Angle, included by one of thof, Sides, and ,ht third Side 

Sides ' IJ /W ° S,<hS lt Icf8 ’ ani Qne greater than 90°, the Angles will, be of like AfFeftion with thtir oppofite 


AFFECTIONS 



The ROYAL ASTRONOMER 


AFFECTIONS of Right-angled Spherical TRIANGLES. 

In a RIGHT-ANGLED Spherical TRIANGLE. 

1. EACH oblique Angle and its oppojite Leg it of like Affeflion. 

2. If one Leg be a S>uadrant, the Hypothenufe 'willbe a Quadrant. 

3. If both oblique d-s, or both Legs are of diff ^ -llffeftion, tie Hypothenufe is |^g re ^ ‘ban 90°, andth 

4. If the Hypothenufe is ^ g/eater ^ than 90°, then either Leg is £ the adjacent d., and the contrar 

3 If the Hyp. and one Leg are of ^ ^ Affefiion, the other Side and op. d. are ^ J^g re ^ than go°, and t, 

6. The Sum of the 2 oblique singles is greater than one, and lefs than 3 right Angles. 

REMARK. The doubtful Cafes feldom arife in aftronomtcalComputations, wherein are commonly ufed r 
Triangles, whole Arcs are lefs thango 0 : For when there -ext greater Arcs occur, it is ufual for the Comp 
their Supplements , and work by the contrary Triangle. 

H>uicquid in AJironomicis, Gcograpbicis, <vel Nauticis, effuiendum, Trigonometric attribiundum eft. 

Emerfon’s Navigatior 

TO fail nearly by the ARCH of a GREAT CIRCLE, when a given COURSE can be purfued. 

STEER, from the Place of your Departure to the Port you are bound for, all the Way, by the Angle 
from your laft Place arrived in, each Day, at Noon; by computing the Dfference of Latitude and L.onyitu 
Day’s Reckoning at Noon, and thence compute each fuccefli'/e Angle of Potition ; by which you are t. 
Day to Day. 

To determine the Angle of Pojition from one given Place to another. 

RULE. Find the Di dance of each of two Places from the fame Role. Then (by C.afe yth oblique Spk 
gonometry) Say, 

By PROPORTION. 

1. As Coft f Sum : to Cof. £ Dff. of the Dijtance from the fame Pole , :: Jo Cotan. {■ Dff. Long, between the 
: to Tan. of an ArchD { grater} than 9°° {'/ * p °lar Dift. | ^tbant&o*. 9 e° 

2. As Sine \ Sum : to Sint { Diff, of theDiftances from the fame Pole, :: fo tie Co tan, 1 Diff. Longitude belv, 
Places, : to Tang- Arch E lefs than go 0 . 

NOW >D— !} the Z - ofPofttionat the Place of Latitude ^firtbeft from \ ^ fame ?o\c. 
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ANSWERS to all the CASES of RIGHT-ANGLED Spherical TRIANGLES. 


IN a RIGHT-ANGLED fphcrical TRIANGLE, 
If H repre/rnt the Hypothenufe, or * 

Side oppofite to the Right-single, JSU\ 

B, and P, the other Sides, Bafe and vf, \ 

Perpendicular, or LEGS; hand yt \p 

p their oppoftte Angles; then any two S0> ' J 

of theft ; Terms being given the yS j 

Reft are found by the ANSWERS ^r<f c amf ° 

to the CASES in the following 1 

TABLE. -- 

N. B. In the PROPORTIONS, ; 

r rep relents Radius; s Sine; s r Cofine-, t Tangent; t' 
Cotangent; IjT’raer*^ than go”; becaufe Arcs and their 
Supplements have the fame Sines , Cojtnes , Tangents , and 
Cotangents. 

O R, changing the SIDES y^Q\ 

of a Right-angled Spherical T R I- O X 

ANGLE, to ANGLES, and QO/ 

the ANGLES to SIDES, as in the '/ 

'annexed Figure, the Cafes and / 
their ANSWERS, are as in the / t 

following TABLE. /p 

-T 

85“ But here, inftead of H, you muft take its 
piemen!. And, for We, put unhke, and the contrary, u 
’a Side or Angle is dete- mined from the Sjccies of II 
where H, in Species, is to be fc.t/:d. 

Cafe: 

Gi- 

Rc,i 

ANSWER. 7 

n . 

„ . 

ANSWER. 7 

By PROPORTION. j ^ 



Iiv PROPORTION. i 1 

3 

H.p 

B 

P 

r.P., :: , H : , B If H ^ \ p. 

r : f.H :: s.p : s. P, Step. ' 
r , s'. H i: t.p : r'.i q:. If H p. 

" y £d 

• Leg adjacent 
Leg eppoftc. 
Other Z.. 

Rad. : Cof. jjivcnZ. Tan. Hyp. : Tjn.Lc 
Rad. : Sine Hyp. :: Sine given Z. : Sine op 
Rad. : Cof. Ifvp. :: Tan. givenZ. : Cot.och 

4 

5 

6 

7 

8 

9 

•3 

>5 

i<3 

II. 13 

Dp 

III. 

M 

— ! 
G.l>| 

P 

b 

P 

H 

P 

H 

P 

P 

i. II : r a I.B 1 1.1, /fir B. 

i'.B : r :: i'.H ! s'.p If H | | B. 

Uypo-b, 

omLcg. 

Adjacent 
Oppofue Z.. 

Rad. . Cot. Hyp. :: Tan. given Leg. : Cof. 
Sine Hyp. : Rad. :: Sirie giv. Leg : Sine op 
Cof.Leggiv. . Cof.Hyp. :: Rad. : Col'.othc 

. ,{n ha.nltr 

r : s.p :: d.B : i'.*, //^ B. 

Leg and 
Z. ad- 

Uypottenfe. 

f °K°S‘“- 

Leg eppofitc. 

Cof. giv. Z. • Rad. :: Tan. adj. Leg i Tan. 
Rad. : Sine adj. Z. " Cof. adj. Leg : Cof. o 
Rad. : Sinegiv.Leg :: Tan.adj.z. ; Tan.op 

r.3 s r :: ,*.B : «.H + both true, 
r B :: t'./^t ,.1» ^ bxbhu? . 

Leg and 

£-*P- 

pojitc. 

Hjf oib ■nufd. 

Z. adjacent . 

[Sine opp. Z. *• Rad. :: Sine giv. Leg : Sine 
Rad. : Tan. giv.Leg :: Cot op.Z. t Sineorhci 
Cof. giv. Leg : Rad, Cof. op. Z. '• Sine Z. 

H 

r : B j/. P , H ^p. If B J ? P. 

Legs. 

/_opp. I Leg. 
Z. O/*/. 0f.6tV 

Rad : Cof one Leg :: Cof other Leg i Cof 
Sine one Leg : Rad. :: Tan. other Leg : Tan 
. 

b.p I 

VI. j 

H 

n 

p 

s.b r ■ ,/p’ if ^ 

sLs. 

Hypothenufe. 

Other Leg. 

ran. one z. •• Cot. other Z. t: Rad. ; Ci.f I 
line onez. '• Rad. :: Cof. otlierZ. Cof op.L 


UNIVERSAL PROPOSITION. . 
the tangents of the Extremes conjunct, 
Vix. Rad. x S»nc 


any right-angled Jjdfcal Or.a,:g ,/ r Sim of tbe middle Part and Radius 
- r a V , n oJ ‘" r ‘ °f ' J ' E ’ ttrc ">'s 'linunft. 

= t R«tt‘ ? n 2? rf .* h ‘ * ? f ? "f 1 ht—Bl*- 


CG" Mr Hypothenufe, end two 


cornrfdf'"' I"h yavah-vt v,cp-,, 

) Mddl~ 




EXAMPLE I 




dujuntl. ) Radius) being jeekoned middle Part \ and the 
"mote Parts, Extremes conjunct, and 
. Complements u/' their real sites. 

Ice RATIOS in the fame 
K ECT ANGLE. 

Radius i Sine : Co fine 

*X‘ 


:JS 


1*. Hence, : 


Cc/.iw/j'ew/, 

/<, P) Sine II is middle Part , and Cot.inc. /. 
P J Or, r : ;i * » * “ . "• 


L E.xtr.dis 

//* 13 <»«</ p f?rt- given tj find I 5 J 
P, Extremes conjunct j that iaj.B X r = /'./> V /. 

for t r*) r s j, U j• f,p j r.l*. . .-* v- . 

X AP i L Wl!Lcf ‘ P , a :i \T ','fp :" P ? He “ Middle Par., and and P. P Elt .e„,c 5 diajnnfl. prefer,, s'.p X r = 

Tlirn llic I 
Hypotl.ru, ‘ 


K? J //in n£bi.angl»lfpberi ( airnangte, if tbrU K i (and therefore the /_s) | ^ ‘jk" | ^Tlirn the j — j t „ 


ANSWERS 







ANSWERS to all the CASES of OBLIQUE Spherical TRIANGLES. 
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ANSWERS to the CASES of OBLIQUE ■ 
answer! 7 

-ht, * - - > In Syn:&cfu GIV 

By PROPORTION, j _ 

t = f Dif. </, Then S; 


Or 2 x »D = BP, when Pcrp. without# 

'.A : Rad. :: /.BD : Cof. b. Cafe 4. Jffc*/ 
cv.gLd A*. 

/. C X i*A (including ^ required) : r* :t j.i 
B+C—A X i. JB-hA-C : | 

if A + B 1800, the Perpend, falls 

neareft the ^ ^ l(Jt(t . ^ Side. 

as ^» a ^s,}p f r P . * 

•"• ■ t.-laDif.i nt.ic: ,.±i a 

. chided by Perpendicular and Arch hi foxing 
the vutital . Whence BCD is known. 

Bor, J c *+• angular Djftance from Perpendieu- 
lar ss gnetrr 

I c » Vjjj, angular Pittance from Pcrpcndiculai 

If « + i J ^ jSo®, the Perpend, falls 
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r* ROYAL ASTRONOMER 


The PROPERTIES of Spherical TRIANGLES. 


I. IN any fpherical Triangle, The Sines of the Sides are 
in Proportion to the Sines of the oppoftte Angles 
I . 2. Letting fall a Perpendicular on the Bafe, from the 
vertical Angle, The Sines of the Segments of the Bafe are> 
'reciprocally proportional to the Tangents of the adjacent 

J ”f*The Cfn.es of the fame Segment, are diredly proper- 
'“"l^TheCfnc^cf^thfvetlZTjsglls'are as the Cotangents 

k ff ftSZSft. vertical Angles are as the Cofsne, of the 
refbedive Angles at the Bafe. 

6. As the Sine of Sum of the Legs : to Sine of their 
iffcrcnce :: fo CotangentSum of Angles at Vertex 
to Taneent > their Difference. 

7. As Sine Sum of the Sides : to Sine of their Diffe¬ 
rence. :: fo Cotangent i vertical Angle : to Tangent 
i Difference, or \ Sum, of the vertical Angles, accord- 

me as the Perpendicular falls within or without. . | 

8. As Tangent * Sum of Sides s to Tangent 4 thmr 
Difference :: fo Tangent i Sum of the Angles at the Bale, 

: to Tangent ! their Difference. . I 

1 o. As Cotan. of k Sum of 2 Sides : to Tan. 5 their 
Difference :: fo Cotan. { Bafe : to Tan. Dillance from 
middle Bafe to where the Perpendicular falls; being Tan 
\ Difference of Segments of Bafe. „ _ „ 

10. As Cotangent § Sum Angles at the Bafe, : to Tam 

gent their Difference :: fo Tangent \ verucal Angle, 
or k Sum vertical Angles, : to Tangent tj the Difference, 
or | the Sum of vertical Angles, as the Perpendicular falls 
within or without. . , „ , „ — _ 

11. As Tangent i Sum Segments of the Bafe . to Tan¬ 
gent ,t Sum Sides, :: fo Tangent t Difference of Sides 

to Tangent * Difference Segments of Bafe. 

12. A? Tangent * Bafe ; to Tangent i Sum Sides, 
fo Tangent * Diff. Sides : to Tangent j alternate Bafe 

= i Difference or * Sum Segments of the Bafe, as the 

Perpendicular falls within or without. 

«£,. In a right-angled Triangle, the RcAangle of Tan¬ 
gent ! the Hypothermic+ 4 one Leg and the Tangent 
4 the Hypothenufc — i that Leg = Tangent Square of \ 
the other Leg. 


.3. Letting fall a Perpendicular on the Bafe of a fplie- 

* rlC AsV,r£; Angles at the Bafe to Sine Difference ::fo 
. angent \ Sum of the Segments of the bafe : to Tangent , L 

' i ‘fsine Sum Angles at the Bafe t Sine Difference :: fo 
nmiit ' Bafe : to Tangent { alternate Bale, 
t- Sine Sum Segments of the Bafe : to Sine of their Dtp- 
fo Sine Sum Angles at the Vertex : to Sine of tbetr 

6 °Ai Sine Bafe : to Sine vertical Angle :: fo Sine Diff. 
Segments at Bafe : to Sine Biff, of Angles at Vertex, when the 
Perpendicular fulls within-, or Sine oj the Sum oj Segment, 
nf Bafe : to Sine Sum of vertical Angles, -when the Perpen■ 
.titular fails without. 


17. As Cofine \ Sum of the Sides : to Co/he \ their Dffe 
rente :: fo Cotangent i included Angle : to Tangent 1 Sun, 
of oppofite Angles. 

18. As Sine * Sum of the Sides : to Sine a their Difference 
:: fo Cotangent i included Angle : to Tangent i Difference 

'.TfcSSW.-V, ■ •<#****W, 

face :: fo Tangent { included Side : to Tangent % Sum of tw 
oppofite Sides. 

20. Sine \ Sum of two Angles : to She \ their Difference 

fo Tangent -'* included Side : to Tangent 4 Difference of op- 

Cofine { Sum Angles at the Bafe : to Cofine \ tbei, 
Difference :: foTangent ± Difference of oppofite Side, to Tan. 
gent i Difference or i Sum, of the Segments of the Bafe , as 

the Perpendicular falls within or without. 

22. In any fpheric Triangle, The Rectangle of the Sines 
of any two Sides, X Cofine of included Angle , + Kcflangle 
of their Cofines = C-fine of third Side. (Radius being I ) 

23. The Cofine of an Angle of a fphericallriangle, — Co- 
I fine oppofite Side — Redangle of Cofines of the including Sales, 

the whole divided by the Reflangle of the Sines of the includin' 
Sides. (Radius being i.) 

24. The Red angle of Sines of 2 Angles X Cofiue of them - 
eluded Side — Rcdangle of their C fines z= Cfiine of tmrd 
Angle, Radius being i. 

2 c. The Cofine of any Side = Rcdangle of the Cofines of tm\ 
including Angles ■+■ Cofine of oppofite Angle, and the wtd\ 
divided by Rectangle of Sines of the including Angles, Radiui. 

z6. In any fpherical Triangle. As the Produd of thi I 
Sines of two Sides, including a requited Angle, : to the Pro-' 
dud of the Sines of two Differences between the £ Sum ofae 3 
Sides, and each of the two Sides, including the required Ar.g.c 
:: fo the Square of Radius : to the Square of the Sine of \th 
required jingle. 

27. As the ProduSl of the Sines of two Angles, incliJf; .. 
required Side, : to the Prod,id of the Sines of two Diilera': 
ces. between the half Supplement of the. three given Amt-, 
and the Supplement of each Angle, including the require,. .V.ir 
:: fo the Square of the Radius : to the Square of the Cfiu ] 
the requited Side. 

Or, taking the Supplement of the greateft Angle on 
you may proportion, as by Property z6, by changing 
Sides into Angles. 


-o D-J: 


Viz. As the Product of the Shies of two Angle 
the required Side, : to the Pradult of the Sines of 
rets ces between the ] Sum of the 3 given Angles (the Stiff u ^ 
of the great ejl being one) and cash of the /Ingles, «/*///«%'*' 
required Side, :: fo is the Square of Radius, : to Squat c 7 
Sine of \ required Side. 

REMARK. In plane Trigonometry, right-angled Tri¬ 
angles may be confidcred as fpherical Triangles, 

Sides being very fmall Arcs may be confidered as W' 
Lines j and therefore become equal to their Sines or ' 
gents. 


hence, 
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The PROPERTIES of Spherical TRIANGLES. 


HENCE, to plane Trigonometry, may be applied, all 
the Proportions of fpherical Trigonometry, wherein Cofines 
and Cotangents are not concerned, by ufing the Word Side, 
inftcad of Sine of a Side, or Tangent of a Side. For, if 
the 3 Sides of a plane Triangle were given, an Angle 
may be found, as follows, by Property 26. 

As the Product of z Sides, including a required Angle, : to 
the Produa of two Differences, between £ Sum of the three 
Sides, and each of the Sides including the required Angle, :: Jo 
the Square of Radius : to the Square of the Sine of l required 
Angle. 

28. In any fpherical Triangle, As Rcftangle of Sines 
if a Sides , including a required Angle, : to Radius Square 

Jo merfed Sine Jtaje — use,Jed Sine Difference of Sides, : to 
njerJ'cd Sine included Angle, required. 

:: And Jo Cofine Difference of Sides — Cof. Bafe : to mer- 
fed Sine Jaid included Angle, required. 

29. Alfo, As Rea angle of the Sines of 2 Angles, inclu¬ 
ding a required Side, : to Radius Square, :: Jo merfed Sine 
Sum of including Angles s — mtrjed Sine Supplem. 3 d Angle : to 
merfed Sine included Side, requited. 

:: And Jo merfed Sine third Angle — merfed Sine Supplem. 
Sumo/ - including Angles, : to everjed Sine included Side, req' 1 . 

:: And Jo Cof. Difference of the including Angles, +Cof. 
$d d- : to merfed Sine Supplement of included Side, required. 

:: And fo merfed Sine Supplem. Angie — merfed Sine 
Diff. including Angles : to merfed Sine Supplem. included Side, 
required. 

:: And fo merfed Sine Supplem. Diff. including Angles — 
merfid Sine 3 d Angle : to merfed Sine Sup. included Side, 
required. 

30. If an Arc he drawn from the Vertex to the Middle 
of the liafe of a fpherical Triangle, 


\ Then, the Sines of the mertical Angles are reciprocally a. 
the Sines of the Sides, and dire flip as the Sines of the Angles at 

the Bafe. 

31. If the mertical Angle of a fpherical Triangle is lifeB- 
ed. As twice Cotangent of the bi/iccing Arc : to the Sum 
of the Cotangents of the Sides :: jo Radius : to Cofine £ ver¬ 
tical Angle. 

32. As double the Radius : to Tang. bifiBing Arc :: Jo 
Sum Cotangents of Sides : to Crfi/te Z mertical single. 

33. As one right Angle : to the Angle between 2 great 
Circles :: fo the Area of a great Circle : to the lunular Area 
contained between thofe great Circles. 


34. As 4 right Angles : to Angle intercepted between 2 
great Circles :: fo Surface of the whole Sphere : to Surface 
intercepted between thofe two great Circles. 

:: And fo the Srhdity of the S t here, : to the Solidity con¬ 
tained between the i great Circles. 

For the Solidities arc as the Surfaces, becaufe they 
may be reduced to Pyramids of equal Height. 


35. In any fpherical Triangle, As two right Angles 
to the Excejs of 3 Angles above two right Angles, :: fo the 
Area of a great Circle of a Sphere : to the Area of that ' 


In any fph erical Polygon, put n = Number of Sides, 
A = i8o° X »—2, 

Then, As 2 right Angles, ori8o° : To Sunt of all the 
Angles of the Polygon — A :: So the Area of a great 
Circle of the Sphere : To Area of that Polygon. 


CORRECTIONS to be made in the Tt Sheet, with the PEN, before 


26 fr. Top. 

Under Cafe 7, End of Line x 


Sum and Dif. vi 

Jsj'Y. U ' \ > T 2 v Pf or I Sum, Argnirntt of R.ife, aecortlinv at the Perpendicular fal.'i ii'.t 

% ‘1 * ** °t Jrtm .£ tte liafit or J BA, pi-oet the Segments 111 >, ,u:d \)A, ftomnuhtn the . 

' iu, “ J,utM " ,bt -Melife when the Perpendicular*f.,U> without. See Fig. . and 3. 1 3'S. 



thin nr 'without the. Triangle ; 
Perpendicular falls, *vitbin 5 


u 


OJISKKVATIONS 








332 The ROYAL ASTRONOMER 

SOME GENERAL OBSERVATIONS on the TIDES. 

1. IF you obferve the Times of the Tides, its any Place, at New and Full Moon, and alfo their Times at the Quarter Moons, 
then if you proportion the intermediate Afpedis of the Moon with the Sun, from thefe Times, you will have the Times of tht 
Tides for each Day of the Moon’s Age, in that Place, very nearly. 

2. AT London the Tides, at the Quarter-Moons, happen (generally) above an Hour fooner than the middle Time, 
between the Tide Times, at New and Full Moon. Thus, at London, the Tide Times, at New a:ul Full, are at about 
Half an Hour after two ; the middle Time betwixt which Times, is half an Hour after eight; but the Quarter Moon- 
Tides generally happen, at London, about, or before, half an Hour after Seven. 

3. AT Dublin, it is faid, the Qua*ter Moon Tides happen half an Hour later than the middle Time coussted from Tide - 
Times at New and Full. Thus, on New and Full, at the Cuftom-houfe of Dublin, the Tides happen about 1 1 ; the middle 
Time between width Times is about 5, for theTitne of the Quarter-TVdtj; But they happen about half an Hour after 5, Tiefail. 


\e Moon rifes above (or farther Jke defeends below) the Horix 


y Place, the higher the Tide r 


'orth Latitudes, the Moon having North Declination, being above the Horizon, and paji the Meridian J 
s than when /be is stnder the Horizon, andpaft the Meridian. ’ 

ry happens in North Latitudes and South Declinations of the Moon. Obferve alfo the fame iiJ 
d South Declinations of the Moon. And the contrary in South Latitudes and North Declinations 


3. Coifequently, in North Latitudes, in the Summer, (when the Ecliptic at Noon rifes higher than in Winter) the Evenin, 
are higher tbasi the Morning Tides. And, in Winter (when the Ecliptic, at Noon, is lower than in Summer) the Morning 
are higher than the Evening Tides. 

6. The highe/i Spring-Tides are always a little before and after the Equinoxes, about the Beginning of March, an.! 
End of September, each Tear; but the Quarter or Neap-Tides, are leaf at thofe Times, and great cf of all in June asts 
December, about the Solftices. 

7. The higheft Tides make the lowef Ebbs. 

8. Hence, the higheft Tide, at New and Full Moon, is always fallowed by the loweft Tide at the Quarter Moons. 

9. The higheft monthly Tides are generally obfervedto he about thefecondDay after Full or Change, in England; but i.i 
fame Places abroad, as at Tonquin, and New Holland,//^.' higheft Spring-Tides are obftrved to be 3 Days after New andFu\l. 

10. Tides, in like Circumftances, are higheft at the Equator ; and higher in lefs than greater Latitudes. 

11. Tides are higher in larger Seas, and lower in left Seas. 

I z. Tides are higher at the Shores of Continents, where there are Rivers and Indraughts, than in the Middle of the Sen, 
where th y pafs f-etly, or are higher at thofe Shores, than they are about Iflands, far from the Continent, 


13. Within Rivers Mouths, theTidcs ebb longer than they flow. 

14. The Motion of the Tide is greateft a little after half Flood, and a little before 


15. A tittle before high Water in 

16. At the Top of high or low H' 

17. Strong If'is:,Is blowing the fat 
owing contrari/y, again// tie Tide. 


n a River, the under Water of the Tide runs down, whi, 
Pater, the Tide has no dir ell Motion. 

ante Way with the Running of the Tide, bring it in foon 
•Is Motion, keep it back later, and make it run lower. 


half Ebb. 

while the upper Water ri 


Table, find the Time of High-Water, or Fuli i 

f mttbe Time of high Water, at i.nndoil-ih'idgc, c 
,H‘ of High-Water at A',w and Full . . *l> 

Mays,:, 1760, Moon foutlis .... 8 


al Gritt'i’fitul • . 


34 Afternoon. 



An Alphabetical TIDE-TABLE, from the beft AUTHORITIES. Shewing the TIME of HIGH-WATER 
at the moli remarkable Sea Ports and Sea-Coasts, when it is NEW or FULL MOON. For findine tht 
TIME of High-Water in thofe Places at any AGE of the MOON. b 


Abroth 

Africa, Weft Coaft 
Aldborougb 
Amazon’s R. Mouth 
Ambleteufe, Fr.Coaf 
America, W. Coaft 

-E. Coaft 

Amfterdam 
Andrews St. 

As,twerp 
Aptnars 

Apenmark, Fr. Coafl 

Archangel 

Armentieres 

Audhrn, Fr. Coafl 
Attrap, Fr. Coaft I 


Baltimore, Ireland 
Barfleur, Fr. Coaft 
Barm -villi, Fr. C. 
Bn/s without 
Bayonne, Fr. Coafl 
Beachy, Eng Coaft 
Beauvoir, Fr. Coalt 
Bell I/le 

Bergucr, Holland 


BnJlol Key 
Brovage without 
O 45 Buchancfs 
6 o Bulloign 
4 30 Buoy of Wore 


; o Caljbot 
| 30 Canroere 
i o Canai) Ijles 
’■ I5 Caucale 

! 45 - Cant in 


3 45 Carmarthen Bay 

Caftets without 
Cafteets within 
o o Catnefs 

4 30 Cbambernrfs 
7 30 Cher burgh 

7 o Chili Coaft 
3 4J Concarneau, Fr. C. 

3 30 Condado 
o o Conquet, Fr. Coaft 
3 1 5 Cork 

3 3° CorpusChrifliPointl 

1 30 Cowet \ 

7 o Croyl 

2 15 Cromer 


5 15 Elbe 

it 30 Embden 

S' 30 Ernes Entrance 

3 o Enchufen 

6 o Engomonts 

9 45 ’ E J ia P le , 
o o Exruoutb 

4 30 Exwater 


Fair Isi.e 
8 15 Fair Ifte Roads 

5 15 Falmouth 

8 15 Fen, in E. Channel 

9 45 Fefean 

9 o Finkmark Coaft 
9 45 Flamborough-Head 
7 30 Flanders Banks 
3 o Florida 

3 o Flu/bing 

o o The Fly 
215 Fonteuay Race 

6 30 Foreland, N. and S. 

1 30 Font 

10 30 Foulnrfs 

11 15 Fowey 

7 o France, W. Coaft 

Firth 

6 30 Fricftand Coaft 


3 O Garonne Mouth 
3 30 Gafcoigue Coaft 
| o Gibraltar Road 


Hamborough 
Hampton Key 
I 30 Harborougb 
4 30 Harfteur 
4 30 Haerlem 
O o Hartlepool 


6 zo Holy Head 

7 30 Home Head 

Honfteur 

o o Hull 
II 15 Humber Mouth 

5 30 Hnnclijf-Foot 
1 30 

9 45 1. 

1 3 ° John-de-Luce 

4 C Ireland S. Coaft 

1 O -w. Coaft 

7 30 Jutland Ifte 

7 3° K. 

2 15 Kentish Knock 
9 45 Kildii'e 

515 Kilduyn 

6 45 KHtiars 

5 30 Kin/ale 

3 o L. 

11 o Lambay 

7 30 ban.fend 

Lanion 

Lawrenrfts 


4 30 I Dublin Bar 
3 15- Cufton 


2 30 Lijlon 
I 30 I.Heard 
11 15 London 
6 ac Lons land Head 
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Alphabetical TIDE-TABLE continued. ; 




TimeH. 


TimeH. 


Time H 

Place, NAMES. 

Water. 

Places NAMES. 

Water. 

Places NAMES. 

Water. 

Places NAMES. 

Water. 


h m 


h m 


h m 


h m 



Poiciu, S. Coaft 

3 0 

Sandwich 

11 30 





Port- Blank 

4 >5 

Scarborough 

3 45 



M. 


Porthus 

3 0 

Scilly flands 

3 45 

W. 




P rtland 

8 30 

Sedmouth 




Mack well’s 


Portugal Coaft 

3 45 

Senegal 

10 30 

Wales 

5-15 

Castle 

S i S 

P ortfmouth 

12 30 

Seven-Cliffs 

9 0 

IVaJh (Lincoln- 


Maze 




Seven lf.es 

4 3° 

(hire). 

6 30 

Magr.es Sound 

8 15 



Severn's Mouth 

6 0 

Waterford 

6 30 

Malden 


Q. 


Stine's Mouth 

9 ° 

We,lands 


't. Malots 

6 0 



Sheet nets 


Wells 

6 0 

Man Ijle 


Quebeck (Cana- 


Shtlbetgh 

9 ° 

Weymouth 

7 0 

Margaret Read 

it is 

da) 

6 0 

Shetland 

3 0 

- Key 

6 45 

St. Mark 

2 15 

ifueenhorough (III. 


Shoe-Bacon 

0 30 

Whitby 

3 0 

St. Matthew's Pom: 

3 45 

Shiopyl 

O O 

Shoreham 

10 30 

Wieringham 

7 0 

Mt miJJ'an 

3 3° 



Sleeve 


Wight Ife 


Mtlfird, intMoonlJs 




Somme Mouth 

11 0 

Winchelfca 

IZ 45 

Milford Hava, 


R. 


Sound 

3 45 

Wsnterton 

8 0 

Morbiham 

3 0 



Southampton 




Mount's Bay 

4 30 

Ramekins 

1 30 

Spain , W. Coaft 

3 0 



Moufe-hole 

4 3° 

Ratn/ey 

5 *5 

Sfithead 

11 30 

y. 




Rebdan 

iz 45 

Spits 

0 0 





Redfand 

0 30 

Spurn 

5 '5 

Yarm 

6 45 

N. 


Rhee Ifl. 

3 0 

Staples 

3 45 

Yarmouth, Norfolk 


Nantz River 

3 0 

Robin Hood's Bay 

3 0 

Stockton 

5 *5 

Youghall (Ireland) 

4 3° 

Naze 

11 1 s 

Rochet 

3 45 

Swin 

O O 



Needles 


Rochfort 

4 IS 





Newcafle 

3 >5 

Rochejler 

0 45 



Z. 


Newport (I. Wight) 


Rohan 

3 45 





St. Nicholas, in 


Rofs 

S *5 

T. 


Zeland Coast 

1 3° 

RuJJia 

6 4s 

Rotterdam 

3 0 



Zerick-Sea 

3 0 

Nore, W. End 


Rouen 

» 'S 

Tees Mouth 

3 0 



Normandy Coaft 

10 30 

Rumney 

1 30 

Tenerif 

3 0 



North Cape, Mag- 


Rye 

II 15 

Tenet 

1 30 

N. B. The above TIDE- 

0£pQ , # • 

3 



Terveer within 

0 45 

TABLE is fettled from the! 





-without 

1 3° 

bed Authorities 

ve couldl 



S. 


Tergon 

9 45 

procure ; yet it 


o. 




Texel 

7 0 

probable the Tmies of High - 



Saint Andrews 

z 15 

Texel Cliff's 

5 0 

Water in fome Places are not 

Ollone 

3 >5 

— dugujiine (Flo¬ 


Thames Mouth 

1 30 

exadlly as are here fet down 

Orfordnefi 

10 30 

rida) 

7 3° 

Tinmouth 

6 0 

— We fliall be obliged tc 

Orkneys 

6 0 

— David's Head 

6 0 

Top/ham 

6 0 

Perfons refiding a 

the Pin [ 

Orwell 

0 0 

— Helen's 

10 30 

Torbay 

6 0 

ces to inform us 


OJiend 

0 30 

— foots de Lutx 

3 3° 

Treport 

10 30 , 

Miftake; there being no 



— Lucas 

z 15 



Way to come at 




— Males 

5 3° 



in thefe Matters, 

but from! 

P. 


—- Mark 

z 15 

V. 


living Authors, who have! 



— Matthew's Point 

3 45 



frequently obferv 

ed the 

Pen me s. Fr. C. 

3 45 

— Michael 

5. 3° 

Vannes 

3 45 

Times of highelt 

r I lde, nt| 

Peru Coaft 

3 0 

— Nicholas (Ruflia) 

6 45 

Hoard 

4 3° 

New and Full Moon, m 

Peter Port 

8 15 

— Pol dr Leon 

4 0 

I’reck 


different i’laccs. 


Picardy Coaft 

10 30 

— Pawls 

6 0 

Vfe 

3 0 



Plymouth 

6 0 

— VaUeri 

9 45 

VJhant’ within 

4 3° 



Podefemjk, (Ruflia) 

6 45 

Halcomb 






____ 1 


OBSERVATIONS 








end NAVIGATOR.' 


OBSERVATIONS on the different BEGINNINGS of LONGITUDES. 

. THE Difference of Longitude between the Meridian of an Obfervatory and feme dijlant Meridian, is chiefly 
wanted for determining the Longitude, Decimation, or right Afceniion of the Sun, Moon, or Planet under that fecoi ' 
Meridian, from their Data at the flrfl, on a given Day and Year, with alfo their given diurnal Increafe ~ 
|creafe. 

2. As there mull be a Qutftion anfwered to determine the Difference of Longitude betwixt any two Meridian' 
■hole Longitudes, according toantient Czjiom are given from Ferro, the fame Queftion may be as readily anfwered 
irom the Longitudes Ealt or Weft, counted from another given Meridian. But if the Longitudes of Places are 
given at once from the Metropolis Obfervatory of any particular Nation, they are ready (without determining them) 

tor the Service of that Nation s Navigation, to afcertain the Longitude, Declination, or right Afcenfion of the I 
coeleftial Bodies under a diftant Meridian. And on which Account we have given an extenfive SEA-COAST 
TABLE, following, with the Difference of Longitudes from Greenwich, according to modem Cuftom as well 
a!mo h ft e fu C p°e r r r fede 0 d ndinS LonsitudeS ’ accordin S » an «ent Cuftom, from Ferro, which modern Cuftom has, 

are^fcen rn^age FaciIity of both thefe Wa y s of findin S the required Difference of Longitude of Places, 

1 and Navigators may compare the Longitudes of Places obferved with thefe we have 
■b, as a near ^STANDARD of the Truth; and may thence make their future Improve- 
r following Numbers, P. 337, (fle, r 


3. Hence future flftronom 
given from Ferro, or Greenv: 

[ments, or Confirmation of o 

I ,™ E R 7 i/e '' f Seaman ’ s Calendar newly reaified, at Page 2 \ 3, having regretted the Want of an Order I 
of Pa, Lament forcauflng Agreement among thefe concerned in fettling the Beginning of Longitudes of Places (novo confounding 

-<*>»***-*) -Un - bOmim .. 


ASTRONOMICAL QJJ E S TI O N, of great 'USE in NAVIGATION. 

1 ,, r « given Time of the Fear, in a given Latitude, the Times being given by a Clock or Watch, when the Sun -was 
gaffeJthl n Mcridfan^ ern00n ^ a ^^ e > determine from thence, thcTisneby the fame Clock, or Watch, 

The ANSWER. 

Put L = the Latitude of the Place, where the two Obfervations were made. 

D = Sun’s Diftance from the Pole, at Noon. 

T == i Time (r) between the two Obfervations, in Degrees and Decimals. 

U“ e /Si“ io ? ° f the l Un X^ eclination> inthat Time M in Seconds of Time. 

7 ~ lme between ‘he Obfervations, or i t added to the Time of Forenoon-Obfervation. 

Let 1:.‘ x /,L , as t.A like T; and B = D Dif. A. 

' F ^ len j.A x s.D * V ^ N, Seconds of Time, the Corrc&ion or Interval between M, and the true Time of Noon. 

,t». when ,hc SUN *» “ *■ ««»«■« »i.| 

I* 1 , X, V. », H,5 afcending | S, S ns - 

SPHERICAL QUESTIONS anfwered. 

IpLieaWrflngklt'g g”tn “"find vlfirfangle 3 . The £ at the Safe, and Sum or Dijf. of the Uypotbcnufe and Safe, 

Jbs T t n o( H r h ' ful> - a H . toilsTinrent .. foSincj 

™ Sum ° f tta HyP> a,,d adj - ^ * •*- ' 


r Difference of the llypothenufe 


.. The Hyp. and Sum, 

„ ANSWER. Aa Cot. 
iCof. DM’, tv 
c Cot. II Angle. 


OBSERVATIONS 
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OBSERVATIONS on the ANSWERS to MARTIN’. or MURDOCH’S EXAMPLES, and on the Remarks by NnohmUvJh, on Sl'M. 
ROIDAL SAILING, Page 1S3. 

With the ONLV INSTANCE (in a long RUN) nvbacin SPHEROIDAL SAILING is approved: Which Sailing, in general, having no nai 
ADVANTAGE, the diftrtnt mcrUumat Vans 0/ the SPHEROID arc irfined to prove it, and Jhnv the Extent :f its USE, 

OUR Correfpondent Netvtsnicnjls obferves, on his jirjl Remark*, Page 296, on B. Martin's Navigation, his Meaning is, 

'ih.1t all B. Martin’s Examples are like Murdoch's, in refp-.fi of tbeir being ivbat never happen in Prafiice , and that feme Examples 
tally the fame asnvbjrjrcgiv.it by Murdoch, ■— What is become of this Bray, Page 297, Line 3, ” ' ' ’ ’ ' ” 

'fit fur til err 1 - — 

What we 


[, Bottom, Ihould be this Bras 


is£x; 


,d to do with all tbofe Example* was only to /hew that the feveral Cafe i of Sailing might bo differently anfwercd, both according to 
Sphtroid, by our Computers, N°. I. II. III. moreeafily than by the common Methods in Prafiice ; at the fame Time wc y.-.vi¬ 
de Companion, of our correal Anfwcrs with the Anfwers given by B. Martin to the fame Qucflions or Cafes of Sailing. W:i. - 
“artin'i Fxamples of the Cafes of Sailing are the fame in all Rcfpe£ls with Mr. Murdoch's, we had no further Regard to, than to 
h iphcr tidal Navigation differs from Jtfelf, according to the different (p herd dal Figures of the Earth, nlfumcd by P m Af..rt;n ficir. 
A furdveb, .and from Juan : the Form thcicof, by the laft of which Authors, being confidered as much the neurcjl to Truth, ;:nJ 


lion.al Parts, according to Murdoch and yuan, .arc inferred in cur IJ'ork for the Navigator to compare their Ui 
Cajc of Hating, he chutes to nuke Trial of, and alfo to try their Ufe, refpcfliv, /y, with the meridional Parts of the Sphtre. By which 
find th.it iphcro/dul Saviation, according to Martin or Alutdocb, diftcis more from fpheroidal Navigation, according to 'Juan, t 
**'s differs from the Navigation of the Spheic, 

nd the only / tjha>cc, \\hciein the fohcroid.il meridional Parts that wc have Infcrtcd and contraflcd with thofeof the Sphere, arc defigned to be 
ied to Practice, for determining the Ship’s/■'•irre, is when you are fure that your Courfe and Di'lar.ee, in a long Run, arc both v< ry et¬ 
ch Ship's Place may thenferve to compare with flic Rcfdt of your fcvcral daily Reckonings on that Comic, accoiding to the common 
tion of the Sphere, and thereby to mark the Difference in Longitude, according to the mofl correct Form of the terrertrul Spheroid vet 
red, A bare i'ltto/afien of a fw Numbers or meridional Parts of the Spheroid the mod approved, though of equal Authority wph the T 
. greater Number given, could not have evinced th-ir Utility or Inutility, in the Extent thereof, fo well as by the 6 half Pages, to c 
other Minute of the Quadrant, and Length of the^;r/ « to every Degree of Latitude, as vve have infcrtcd. 

! (£3?> REMARK# Since our printing the 61I1 and 7th Cafes of Mercator- Sailing, nve have obferved. that the 6 th Cafe and Its Variatic 

\ printed in the Mifeellanea Curiol'a, for the Months of January, February, and March, 1734, by Mr. John Turner of York, our dec, a fed I t 
ja»d Cor ref pendent j being the 7th Qucltion there ; though we prop fed both thoje Cafes without having olferved them elfewberc 


'it her of \hcfe Caj,s prop fed in any Work ©/'Navigation hi 


1, though they are chiefly fpecu 


VARIATION of CASE 6th of MERCATOR SAILING. (See Page/*$.) 

A Ship failed from a Port in Latitude 540 N. upon an unknown Courfc between the S. and the W. till her Departure was 44'. 4 5 Miles, a 
Difference of Longitude 74k X 7 Allies, required, ft cm thence, her Courfc, Dtfancc run, and Difference of Latitude ? 

1 ANSWERED by the DIRECT METHOD of Solution. 

PUT xsss Length of the Arch of Latitude arrived in; then, accoiding to Dr. Halley (in Vol. I. Philf. Tratf.) the meridional Parts 0 

r9, &c, (where a =s the Length of the Arch of 1 Min. -s ,0002 


Latitude will be = 




r s 3 


ind confequenlly — sss 343S.) Now, to make all the Parts of the Mercator-Trianglc alike, multiply the Departure and a I fo Differcnccj 
>f Longitude by a . Let 44 / -4S X a s= c ; and 74k 17 X a = d - 9 and 540, xCoXass^J » = thc mend. Parts for Lat. 5 

*7—.—I— *9, &c, = mcrid. Dift. Latitude ; the prop. Lat. zss.h —*; Say, b—x ‘ < 


83 


z 6 z 


— &e, : d ; whence (by multiplying Extrcams and Means)’wc have, ■ — = n — .r 

, —— -= *— p ; and m — px z= n — x — -i- x 3, &c. Then, by Tranfpofition, w— t- 

— q, i — p zzzf, and Letters for the known Coefficients of thc Powers of ,v. 

£E 5 Ls-i-IE2f™L 


By Rcverfion of Scries x = y 

Now, x, or the Length of the Arch being known, the correfponding Latitude 
.,^231 : 52°,Sc) = S2°,53 / > the Latitude arrived in. —— Whence thc proper Dif. 01 i..n. is 07- ; *>cp. 44- .45 
l74Milci>} Ami Dill a net* run So'Miles ; Courfc (by Computer, N«, I.) 33° 7'J S. Wc/leily. 
k ry> - Method of Solution, by Trial and Error, (fee Page ^05) is preferable. 

CASE 6th of MKRCATOR-SAILING. (SeePage\o^J 
dls from a Place in Latitude 54 0 N. Dijlance 8o' JVhU s, and Jimis her Dif. of Long, to />' 74'. 17 Miles, 


4 Ship fails from a r 
n this Cafe, by 47. 




Anfwercd by the DIRECT METHOD of Solution . 

1. (talcing the fame Letter6 an in the former Cafe) As b—x proper Lif. Lat. 
s, htfr. Mer, Dif. Lat. : d, Dif. Longitude, Whence, we have an inf nit 


s/ c x —/d+i/i.t-.v 4 the i: 
miial Equation to be lijuaied, . 


indit'dl Mulct! ef iSt 









The MARINE R’S SEA-COAST TABLE. 


or the principal Ports, Harbours, Head-Lands, Says, Riwers-Mouths, and IJlands, lying contiguous r 
With their Latitudes, North or South, and LongitudcsEaft from Ferro Ijlard ; alfo their Dij_ 
Eaft or Weft, from GREENWICH OiJSERVATORY. According to the bejl Authorities, a 
to the corredlelt Obfervations. 


ound the WORLD, 
tnd feme* according 


- Eareahy and Oris 

-The WiJUrn 

-The Canary I, 

-The Cot.e'der,r,i f 15 

-The Southern J 
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The MARINER’S SEA-COAST TABLE 


I Lat. |Lon E . ID. Long. 


COAST of IRELAND continued. 


Lupis’s Head 
S!ine Head 


COAST of HOLLA 


loly Land, or 
elighland Ifle 
lamburgh 


Lmcland-Ifland] 
eliding 
'he Ply 
'he Texel 

! otterdam 

tntwerp 
'he Brill 
liddleburgh in 




i°4 

SS | 

- *5 5 

i 53 ? 

5 25 E 

5 5 £ 

4 59 E 


)AST of PRANCE and POKTUGA 


Placet Names. 


Weft Penmark 

BelUljle 

Ifland Dieu 
Hcy's Ifie 
Ifland de Rev, 
the Middle * 
’Acs of Oicron 

Ihurdeaux * 

St. Sebaftun 
Bilboa 
Cape Pinas 

-Or legal 

-Corumna 


Curlings 
Rock of Lif- 


Cape St. JlPar/aj 
Cape Trefalgai 


4 29 W 
3 21 W 
t 44 W 
2 18 W 


f S3 ' 

9 *5 1 
9 45 1 

9 32 ' 

9 30 ' 

9 a 9 1 

58 w 


1. Gibraltar 

2. Malaga 

3. Cape dc Gat 

4. Cape Paul 

5. Alicant. 

6. Cape St. Mar- 

7. Barcelona* 

S. Marfeilla* 

9. ‘TluI'jH* 

. Leghorn 
. Civila Vcchia 

* Naples* 

. Cape Sparta ven 


K 4° E 


2$. Cape St. Ang-lo t 
Athens* 

Point of Negri 
Cape Colonne 
Cape Monte 

Gallipoli 
CottjiantiripJe ' 
Cape Barbador, 
or Baba 
Smyrna* 
CapeBabcrnola, 
or Blanc . . . 
Ephefus 
Antioobett.i 
Scandcroon, or 
Alcxandretta 
Antiocha 

Torcof* 

Tripoly 
|op r .a, or Jaf- 

Jerusalem* 
Alexandria* 
Cape R u fa to 
Cape Melura- 


Cape Bona 
Seven Capes 


H 53 

37 

: 57 y 

53 e 

20 E 


. ISLANDS within the STRAITS. 
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The MARINER’S SEA-COAST TABLE. 



2. Cape St. Lucas, 
or Lucia . . . 4 

3. Cap Corientes j 

5. Aqiutulco j 

6. Guatemala j 

7. Panama 

8. Bay Bonaven- 


Capede Adjugo 6 30292 45 84 55W if 

Lima* 12 1 joo 51 76 49W|| 

f"s*_ * 8 2 9 3°4 25 73 15W 


33 »5 *89 17 88 23W 
39 35 2 9 6 2 5 81 ] 5W 
46 50 294 39 82 41W 

s 52 e 294 25 83 15W 


1. Rivz* Ama- 
20n’s Mouth 

2. Cape Orange 

3. Suranam 
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The MARINER’S SEA-COAST TABLE. 


Placet Names, 

| L n‘ 

| Long. 

D. Long, 
j (r.Gr . 

Places Names, 

Lat. 

N. 

L fr. C 

'Ferro, 

D. 

Long. 

W. ' 

Places Names, 

Lat. 

N. 


IX Long, 
fr. Cr, 

w. 

XVIF. COAST cf the :l 
1 vi the WEST-INDI 

CONTINENT 


0 / 

0 / 

, 

, 





214. La Vera Crum 
z$. Mexico* 

26. Tom peek 

7 SanSiusfoe Mil 
fifippi^Rivcr’s 

i 9 1 

181 5 c 
27S 45 
-74 
277 2C 

95 5 oW 
97 55 w 

loo 20W 

96 35W 

84 49W 
So 35W 

3S. Aruba 

39. E. End of UiJ 

40. St. Domingo , in 
Hifpaniola . . 

41. W. End of Hi f 

42. Euft End of Ja 

18 IS 

IS 25 

18 26 

IS 

308 20 

308 

5°» 59 

3°i 45 

69 

69 

74 

75 

33W 

20W 

35W 

41W 

55^ 

32. St. Andreo 

33. Caimanuback 

34. Pedro Shoals. 
N: diile 3 

3^. St. Milan 

36. Gieayna 

37. Cozumelli 

38. Zuna Quita 

19 i 

17 10 

16 53 

17 3 i 

*97 18 
297 24 

*■99 39 

2S9 .5 
2S8 30 
2S7 47 

80 i6w 

7 s iW 

88 35W 

89 io\V 

3 9 53'*' 

*S. La PbiUiplmij c 

30. Efcondido 

«9 47 

292 51 
:ll 5 

yaviaica • .' 

44. Weft End of Ja- 

45. Eaft End of Cu- 

17 40 

18 8 

301 3 

298 35 

76 

79 

37W 

S W 

XX. COAST of CAROLINA, VJRGINI/ 
MARYLAND, PE NS II. VANIA, Nn\ 
ENGLAND, and NEWFOUNDLAND 

31. Bay HonJy 

32. Cape St. Anto- 

21 45 

2 93 55 

292 3 

83 45W 

8j 37 W 

46. Havant:* 

47. Weft End of C»- 
ba ... 

20 15 

303 40 
294 40 

2 9* 5 

S3 

I S6 

35W 

2. Port Roval 

JO .0 

296 52 

297 52 

79 Jsw 










3. Charles I own, 



‘ >ilL 

1 La I s 

Ds. 

XlXi BAHAMA ISLANDS. 

uponA/hJeyRi- 

33 5 

298 49 

7S 51W 






1. Trinidada 

2. Tobago, Weft 
End . . . 

3. Barba does, at 
Bridge-Town 

4. Granado 

5. Granadillos 

7. St. Vincent 

8. Sr. Lucia 

10 15 

12 5 S 

11 sr 

t2 50 

13 i 2 

l 3 55 

3 >71.* 

3*8 *5 

318 45 

S'7 23 
D7 3| 

60 22W 

59 15W 

I j ;2 

60 oW 
60 SQ W 

1. Bermudas 

2. North Part of 
Bahama Bank 

3. Bahama IHand 

4. Abaco, South 

End . . . 

5. Harbour Jfland 

6. Andros* Noith 

3* *5 

-7 5 C 

6 5 o 

6 0 

3 r 3 55 

299 0 

29S 19 

303 49 
00 48 

198 ss 

63 45 W 

78 40W 

79 21W 

73 5>W 
76 5 2\V 

78 45W 

5. Cape Fear 

6. Cape Hat ter as 

7. Cape Ilenry 

8. Cape Charles 

9. Cape May 

so. Cape IJmlopcn, 
or Cape James 

11. Long III and. 

Middle . . 

12. Sundy-Hook 

33 2 7 
33 5S 
35 2 5 
37 0 
37 16 

39 6 

3 3 50 

40 54 
40 25 

3“° 41 
3°3 '5 

3°3 »9 
3°3 56 

302 39 

304 50 
3°3 4' 

7« 59«; 

75 =9 W 

74 21U 

73 54"' 

75 *t 

72 joW 

73 59" 


















and NAVIGATOR. 

The MARINER’S SEA-COAST TABLE. 
























and NAVIGATOR. 


, ■ itibif „f the LATITUDES of promifcuous and remarkable PLACES, with their 1 
’thriftand of" FERRO, and Difference of Longitude from Greenwich OBSERVATORY, 
lUthority of the Sieur DESPLACES, in his Eyhemerides, from I 7 ‘5 “> *7 = 5 - 
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Captain BROWN 's DIRECTIONS for the Safety of Homeward-bound 
SHIPS, coming into the English Channel. 

FIRST, I recommend that all Ships and Veflels, coining off the Ocean, be fleered in a Parallel of Latitude, not 
more nor lefs than 49 0 30'j keeping your Lead going, endeavour to ftrike the Ground in 100 or 120 Fathom Water, 
which I call the outer Edge of the Britijh Bank, or Soundings. Steer from thence E. b. S. \ S. in Order to keep your 
Latitudes by the Compaif, till by your Leg you have run 80 Leagues from the above Sounding of 100 or 120 Fathom 
Eaftward. Then may you W to the Northnvard and make Land at Pleafure. But, if interrupted by Clouds, cy 
hazy Weather, fo that you have miffed an Obfervation for feveral Days, whereby you cannot, with Certainty, de¬ 
termine your Latitude, in fuch Cafes, if you come into Soundings from the Wcftern Ocean, obferve, as before, to get 
Ground, if poiiible, in too or 120 Fathoms, which obtained, keep your Log and Lead going every Hour; fleering 
E. b. S. £ S. till, by your Diitance, you have run from the aforefaid Soundings 40 or 45 Leagues, and Ihoaled youi 
Water; gradually leflening to 60 Fathoms. Then you may find it difficult to determine whether you are to the 
Northward, or the Southward of Stilly, for the Soundings on both Sides I have often found to be pretty near alike, 
Therefore, to refolve this Doubt, I recommend fleering a Southerly Courfe from the aforefaid Diftance run, and Depth 
of 60 Fathom ; and as you fail to the Southward you will deepen your Water from 60 to 70 and 75 Fathom ; which 
having done, you may depend on the Britijh Channel being open, and clear from the Danger of either running a- 
(hore on Stilly, or into St. George's Channel, too often the Fate and Cafe of Ships, who, for Want of fuch Helps, are 
fometimesloft, with the Lives on Board, or dangeroufly bewildered. 

When you have got the Depth of 70 or 75 Fathom, aforefaid, immediately alter the Southerly Courfe to E. orE. 1. 
S. till, by your Diftance, you are Ihot within Stilly-Iflands ; the faid Places lying about 62 or 3 Leagues from the 
Weftcm Edge of the Britijh Soundings, then may you haul to the Northward, and make the Land, as you think 

But, if you come from the Southward, the Coaft of Spain and Portugal or Bay of Bifcay, you muft be likewif 
careful how you come in with the Channel, in thick Weather; for as you ftrike Ground with your Ltad, you will 
often find coarfe Soundings ; and, if near XJft ant. Gravel, with fmall Stones ; which Ground is much fteeper than the 
Edn-e of the Wcftern Bank. For, if you come into your Soundings with the Channel open, fleering to the Northward, 
to make the Land’s End, L>~ard, bfc. in running eight or ten Leagues, you will go from 100, to 75, or 70 Fathom, in 
the faid Difance. Whereas being to the Wef ward, you may run 20 or 30 Leagues, and not make more Difference in 
your Sounding than aforefaid. So that, from what I have advanced, it will be eafy to determine whether you have the 
Channel open or not, a Difpute that has often puzzled the molt experienced Mariners, and Ikilful Navigators, ufing 
thefe Seas. 

However, I muft obferve, that fome Times, in the aforefaid Soundings, I have met with a ftrong Northerly Current. 
at the Rate of about one Mile an Hour, which, and about 17 Degrees Variation IVeft, at this Time, fhould be duly 
accounted for, in Order to keep the true Parallel of Latitude, afore-mentioned. As, likewife, in fome Sea-Charts. 
the Latitude of the Land's-End, Liaard, fsV. are laid down, ten Miles to the Northward of their true Latitude. So 
that if thefe Impediments are not all duly confidered, and allowed for, I fay, from what I have already obferved, an 
Error may be eafiiy contracted, greatly endangering the Lofs of a Ship. 

Thefe DireBions being carefully obferved, your Latitude ar.d Diftance will be corrected, and a tolerable Know¬ 
ledge of tlie Ship’s Pofition may be inferred. And 1 would alfo advife all Ships to be careful how they deal with the 
French Coaft. For let the Weather be as it will, after having run the Diftance aforefaid, off the IJlands of Stilly, then 
make bold with your own Coaft, in Order to lhun falling in with the Illands of Guernfey, ‘jletfey, £jV. which ib often 
ends in (rightful Circumliances of both Ships and Lives. 

AND, hftly, obferve that in founding a Stream, and to the Wrftward of Scilty, you will find bl,iifh, oozy Ground ’, 
fo that when, by your Lead, you have iuch Ground, you may be allured where you are, and therefore flinpc your 
Courfe accordingly. 

Note, That in coming up the Cha.ncl when you are a-lreaft of the Lizard, you will have 50 Fathom Water, and of tht 
Start Point 45 Fathom. 

‘1 he fraflical Mariner finding it diftuult to get Ground in a Storm, or hard blowing Weather at 100 or 1 20 Fathom, aiming 
into Channel, he may follow the above Rules; pitting Ground at So Fathom or lefs, by snaking proper Allowance, acctnd.ng j 
the Depth of Water. ’ 


COMMENCEMENT 




























Tbt ROYAL ASTRONOMER 


REDUCTION of CHRONOLOGY. 


EXAMPLE III. To find the YEAR of the TURKISH HEGIRA corrcfiponding with tl 
icing May 9, 1761, O. S. current, nr May 8, 1760 Tear: complete t 


h of May 1761, N. S. at a Wed n 


The Turkijb Hegira begun July the 16th, 622 ct 
Jul. Yrs, comp. Days 

600 ..... 229150 

20 .... . 7305 


1450 Y rs complete, and 33 Days, com 
Z'/Stf. 1451, Fcbruaty 3, current, as before . t 
of the Chrijlian JEra, corrcfponding with the Date of the 
855, on the ift Day of the Month Muharram, 


Months current o/’ the Peril an Jcfdegird and tbt contrary ? 

Tul. Y”. comp. Day. & the Perfian Jefdc E ird btgan June the i6t 

J 2000 .. ... i 365250 on a Tuesday, 

700 ,.I5567S Jul. Yrs. comp. 

80.292*0 b f° . . ■ . 


To the Jfdegird, • • 230639 
CONTRARILY, To find the ChrilUan SEr.i, correftot, 
II51 Tear of Jefdegird, on the 10 th of Pharawardin, cunent ? 

Per fan Years Days 


Years Juli.ii 




























The ROYAL ASTRONOME R 

REDUCTION of CHRONOLOGY. 


both 


the Number of whole Year, complete, in the upper Column, 
(and alfo Years and Days complete, which Years and Days 
Dates) fince the Commencement of that /’Era. 

I Which keif Tears Difference are complete Tears , 

I turn of the fame Month-Day, ~~ - , * 1 -‘- r — 


each annual Re* 
which th6 (aid JErst began. Tc 
Difference of Dates ‘'current, or Number of complete Years, 
the /Era, if i Year be added, it will give the Number of ^ cars 
:nt of that /Era; becrttife (as was before obferved) the Number j 
| of Years current arc always j more than the Number of Years 


before Chuff, (to make that Date complete . . 

M .. v . them from the Years of the current Date at the -lira’s Begin -1 
ning, before drift, the Remainder will alfo be the Tear of that sLru, 

i 6l nJT K %"Vor 'he rum amntM the -- 1 m a’s 1 'eyinnins hcfoiv Ch'Ji. 
P, fci the prefent Year, cun exit before Chrift. 

Y, fox the Numbei of Yearscurrent of that /Era; 

HENCE, we have 7 f % Z y X I = P S? 

•»* EQUATIONS. '{> +Y Z)ZM Scurwt. 

EXAMPLE i. To find tl. " Number cf the Julian TWir current, Y, 
•r Tear of f/bt-Julian F-nd, -'irrirr in 'tl. e 47 1 yh Tear current htfon 
a rift, anfwcrir.g to the 324x6 Tear, prefent Date, P, bifore Cirf? 


P = 324 — 

The Year of the Julian Period, Y = 4390 required. 

EXAMPLE 2. To fnd P, the prefent Date, current before drift, 
in: the Tear , Y, of a given /Era, the 03d current of the Buildinc 
I of Rome, and the Beginning cf that /Eta, /E, 753 Tears cum.,: I for 


EXAMPLE 3. To find the Date, /!% before Chriff, cf the Be - 
’ began , and P, the prefent Date, in the 4 51b Tear current Inf ore Cl 1 riff, 


PROPOSITION Jl. fa chin mi nr tie Vars, Y, of at, 
/lira, /K, beginning at a gfaun J)aie, Julian AVj/r # before 
Cbnff eitj iverubb: ta a frefint J ears Date, P, Julian .V/i/t*. 
\finer Cfatjl ; o>:d theme to give other chronological Units ft 



RULE. By the former of the two chronological Scales, it is 
dent, that If 1 lefts than the Tears cunent fmee Chrift (being the Yeats 
complete) be added to the Years current of the Commencement of an Ail: 
before Chrift, the Sum thereof will be the Tears complete of that /Hi, 
fince it began , at Return of the fame Month-Day . 

And therefore 1 being added to thofc complete Years (by Axiomz) wi 
be the Years ctmr.t of that /Era. 

Oil.crivife, the Number of the prefont Julian Year current, ft,:. 
Chrift, being added to the Number of Years current, before Chrift, ; 
the Commencement of the /Era, the Sum thcieof will be the Numbt 
| of the Year current cf that/E»a, fince it began. 

HENCE, wo have 7 | 7 I uli:ln 

thefe EQUATIONS, ft y Z P = j£. ftZh. 

EXAMPLE i. 

Greek Olympiads, \ _ 

rut rent h>f re Chrift, anfivc. 


By the j ft Equation, 

Julian Year of the Gtech Olympiads 


EXAMPLE 2. To fnd P, the prtft nt Dale, 

■>: :l i Numb r of the Te.tr Y, ft a g.fcn JL l.a, 2507 Years cu 
l ’ Nabonaiur, the Btginn./.g of which 4Era, JE,, being 747 T.n 


Picfent Date fince Chriff, P lyCo rcquiic.i. 

EXAMPLE 3. To fnd the Dale, JE, before Chi ft, of the &- 
(r/rr:hi<r of an >Era, f ■::: Y , the Tats of that /Em, 1815, currei.tjii.it 
fttlngan] and P, the prefir. t Tar's Dale, in the i 77 Qtb Tar,'-" 

Y = iSij 

By the y! Equation. P b 1770 

The TErn, at ‘Julius Ca-fur's reihrmin^ lhe Ce/n.Jar 45 :c 


PROPOSITION III. To determine the Tears, Y. efm 
■lira, JE, beginning at a given Date Julian Style, ; 
Cbriji, i.nfwnaUe to a given frefent liar's Date]', |uh 
Stole, Jince Cbriji, and then.e to give oticr chronoloe,' 
Rules. 


HENCE, wo ] 1 live 7 ' l’ . ']•' “** ! ~ m 
lliefc EQUATIONS. J ,, 3 Y + 1 s Ai 1 


at,./ Yimr, by the Juli.m 1 ' 






and NAVIGATOR. 


REDUCTION of CHRONOLOGY". 


;^s^f| ON£ DATE eefore and one since CH ri S - 

Wfo ' *> * 76 j»™.,^| Tfce^VfW*^ 

1 th - 753 'l /car current, before Cbn/K o 
ic 21/7 Day of sJj.,■:/ . . 

Turkip Hegira, b-gun in the « M j Y e ar/ 0 “‘ 
nrent, hnce Ciiriil, on>J, ,6 . . . fg 3I . 296 complete. 


,v (7/ if, atjkoering to J tic / 

'iftt 

By i ft Ej. 


J 73® • *34 c 


iE = 622 


>&„ Vcar of the Wj® Hegira, . . , , 4+ II , 3 VsTy 7 J ’^VcomrnSon'tl, 

ament finco Ciiriii, « <>■ «* *374* Yet 


I EXAMPLE 2. To find P, the preftnt Da's current finvChr/fJI n. pn np T r - ^ Yjs. 

from the Tear, Y, of a given JEra 1x29 T.ars Julian cf'tU Pcifi.m * 1 * *• -® = 75? 7 current *-/!« 7 

Jcftlcgird, f/<r; ext j tbc^Deginurg of whul jEra, AL, I'Jrg in fit 632/7 jj ** = *sz J cut rent y/viv J ^ 

By 2</ iTy. 


EXAMPLE 3. *To find the Date, 2 E, / inccCbtfi, the BcainninA 

of an JEra, from Y, /Ar J«« tf that sEra, 1477, current /i^, 7,1 
£«£•*" i and Id, the prefent Year's Date, *7r 1760 37jr cunctl 

Zhrijl, being given? 


EXAMPLE ,. The ,*r., of orl 

on^2f“ Vcar r> Ds " 

.. T ;7/ E ; jo J •’+ 1 con; P lctc - 

IICalend ir hv Pone Gretri r her .n in L 

•jj hnee ChUtt. on OnO.r 5 . 7 . . V j ,. Sl . J?s comr , ctc . 


y^vr/j -£*, the Gr* .r irJTa a z\ 

IbaSLf 


"iicnccj in the 1299th j’.'Xw Year 
i iiie 129 a tir Year thereof and 37 


By 3</ Equation, 


The JEra of Martyrs., or Dicehf an JEra . . 284 required, 

-w-e, 7 h-ft\ nvho dfire greater Examine ft than this near 1 t r ay of,:>jh 
ii chiot. u >hglceil’Cajts, ly •zvbo/el'uvs current, may apf r y the Yea, 


PROPOSITION IV. To determine the Julian Tears a ,„t\ 
'ays complete hctsxixt any t-uso given Dates ? 


T,-!:c the Difference betwixt the Dates in complct, 
■f, being ii'ith before, or both fince, thrift. 

l ake the S.rr. of tile Dm.t, in complete Years 
tie I).re belore and one Dote fince Chrill 


BOTH DAT 1'S BEFORE CHRIST. 


CAMPLK 1. jihxenJertb»C,,M ditd I 

'*ll^’AW™”"'’ on f Yr '- 

’ t’o/hr rrlnrmed llie Ci/re./nr, in the") 
3 <ayn,.rr.r, brfnre thrill, on the jfl| 


315 complete, 
complete. 


D 'T. 270 . 315 complete, 
tcimmeri the Calendar, it was in 
Julian Yc.tr and jj 5 Days t 


= Ji 141 current before Chiifl, 

"70 + 1 = aSo Year current, 


1 r„„ 

<kns, fc, 


g e 1 ,.,.0 A,c..mt ; fi&j what ,s dme „i l’jge 3 jo/errgmrp. 


PROPOSITION V. To reduce O/ys^Ms imo Oljsnts 
ars > ewer com j let c or current ? / 


v “' tsaret 


1 left than the No. 0 f odd Olymp! V** +2 

Complete 01 , inpie Years fi 77 "p,i,e.l. 
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REDUCTION of CHRONOLOGY. 


EXAMPLE 2. In the if Tear'of the 195 tb Olympiad curra.t? 


194X4=776 Vcars complete. 
Or current 777. 


\yv the /Era of the j 

.. LfrcChnfl, begun, ur. reduc 'd in 

>- fref-nt Date, before or fir.ee Chrifi, by the fewer Equations, 
have been jhetun, in the I. and II. PROPOS1 i*IONS. 

Ana P, Years current given befoie or lince Chi ill, may he reduced 

and then thole Olympic Years, Y, may be reduced 
into Olympiads, and odd Years complete and current, hy the Converge I 
[of the foregoing Rule for reducing Olympiads into Ohmpie Years, 


RULE. For reducing Olympic Tears complete into OLYMPIADS. 
Divide the Olympic Yeats complete by 4, and the i^uctient will he 
the Olympiads, complete-, to which add j, for the Olympiads cur¬ 
rent: Then add 1 to the Remainder for the odd Olympic Tars cur- 

EXAMPLE 3. 63 Olympic Years turreat* 
complete. 

4)62(154-1=16 Olympiads current. 


2 -f- I = 3 Olympic Years current. 

Olympiads are reduced into Olympic Years, Y, and then into Years 
of the 'Julian Period, P, by coofidering the -Era of Olympiads, JE, 
beginning its /Era in the 3938th Year of the Julian Period j coming 
under PROPOSITION III. and Equation 2. 


EXAMPLE 4. To fr.d the frtfint Tear, P, of the Julian Period, 
anjii'crir.gtn ti e 2490th Ttar, Y, current of the Olympic /Lira, Ah, that 
b'gun in the 393Sth Tear current of the Julian Period/ 


By Prep. HI. Equal. 2. 


Current Years of the Julian Period, required P as 6427 

CONTRARILY, P and Ah \sc\nv given, Y the Olympic Years are 
thence found, and may be reduced to Olympiads and Years Olympic , 
complete and current. 


PROPOSITION VI. To find the Cycles of the Sun, 

Moon, aWIndiltion, anfwering to the Olympiads ? 

RULE, Reduce the Olympiads to the Olympic Years, current , add 
thereto 17, 4, and 7, and divide by zS, 19, and 15, refpedtively, 
and the remaining Numbers will be tliofe of the refpcAive Cycles, 

EXAMPLE, To fr.d the refpeflive Cycles to the 3 d Ttar of the 623 d 
Olympiad, or 2491 Olympic Tears current. 

28)2508(89 . . . . J 9)*495( I 3* 

Cytle O . . 16 Cycle D > . 6 

15)2498(166 1 For, 2491 4- 17 = 2508I 

Jndiflion . . 8 required* J *j- 7 ss 2498 J 

Anfwering to the 1715th Julian Year current fince Chrift. 


RTy 3 7*/ f Olympic Year, commercing in \ 
Solfticr, las Cycles, at-fro ring to two fuc 
nod, (each commencing with January) the 
fit/I, and the latter Cycle to toe Jail, Half t 


PROPOSITION VII. To fi M 
Tears current , of Nabonnfl’a;, cuj'i 
current, fince Chrifi, O. S. ? 


RULE. Add 747 
!Chrifi, when the Na.‘ 
Kin» on the 11* Day 
Date, lince CJni/l ; 

>f Julian Years fince 




NOV/, Subtract from which Sun: 2 (he 
Chrifi is the 2d Year after Etjfcxtil ) and 
to dill oxer the Number of Eijfxtihs lup 
add the Number of D.us cxpicried by the 

Rclult thereof will give the Egyptian Ycr 
lail Return of the fame Month-Day, on w 
thole Years begin to be cuircnt. 


Rut the Plus Days, above a Yrar, or Y 
'reckoned back frem the 25th of February , 
[day in the Julian Style, to which the Comma 
is now fallen back . T1 is is cafily performe 


P. 12 9 . 


And, If the Number of the Egyptian Te 
equired for any Julian Tvlor.tb-day prtCtdirg 
the Aira of N a bona liar began, you mud d< 
or fucceeding Number of Days thereof, re I 
before found Da>s which the /Era's Comn 
in this Juhan Account, and jon will have t 
Years and Days current, required, couefpoi 
day and Year given. 


I pTy* If Tolling remains, after tie Juli.’n 
4, then 1 n:uf be added to the £*uo:ifnt, Jor t. 


EXAMPLE. To fed the Number of 1 
Aira of Nabonaflar, Ah, commut ing Febr 
Julian current, before Chrif, anfvtring fcP 
1760, current free Chrifi, Julian, or O. S 

By PROP. II. Equot. 1. 


1 Year Fg 

Days to be reckoned back fr. Feb. 26, the A 
From February 26, to July 16, fi 
Yean 2507 Julian . 

Years 4- 2 Egyptian . 1 

Years 2509 Egyptian, rcq*L ami 36 Days 
fince that Ycar’e Commence¬ 
ment j being the filli Day of the 
Month Paopbi, current. 
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REDUCTION of CHROI 


To be reckoned back in the preceding Year 305 - 


./ERA BEFORE CHRIST. 


happens-, only, inf tad of adding; 747 to the Date 
p, you mujl nc-w Jubtraer the Date before Chrift 
linn Tear current of the N.ibonafTar JEn : fby 
a ff ,L ' cn f“hdup 2 from the Remainder, which 
tr.ufl th.n be divided by 4, to find the Number of Bifextiles ; audio 
2V mj/i(4fc an Year current, anti the Month-day of the 


La&srft ittsx tawtz 

•Ifshe’ll 

happened, -which toe law here f fupplied below, ' ’ 

The Beginning of the JF.ra of yUexarde 


OTHERWISE. To find the Egyptian Tear anefMontb- 
lay ament of tie /Era. of Nabonafl'ar, commend,to February 

July 27, 1760, N. S. t>, 

DATE SINCE CHRIST. 


I mug or me ramous of i., „ ' 

^ TI ? N ff’a A n fB : 0 . N0MERS i hccuufe King PTOI.EM 
I R £> all then Jfrontmical Computations, by the Ye 

| dEra, according to the Egyptian Style, lo very fit for their P 


jA ' J 7. .r" computations. bv the Ye 

• accorJ ' n B t0 the Egyptian Style, to very fit for their P 

' fiau% C ra C V b ^T nin ^ ° f of Martyrs, or of 

V '. cn atugufi 2<j, the 284th f Julian Year, cm 

e p. 3 ’ ia fe " on t ! lc 1(1 the Egyptian Month Tbcth ; win 
Egyptian /Eta given us by Mr. Tergufor, i„ l,i s ylflronon-v ■ 
has not given us the Julian Date, of {'cot, correfpScnh ’ 

Thr.feiobo would i educe any Date, or Tear of am /TV*. 

ptb“pSnfSTrias^&i;/x7At;.: 
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INTRODUCTIO 

TO THE 

COMMENT 

ON THE 

M O O N’s THEORY 


I. DEFECT e/"-ASTRONOMICAL TABLES, confiruacd from OBSERVATIONS. 

T O gain, from Obfir-vation, fiich a complete Knowledge of the lunar Motions, as to be able from th 
frame Talks accurately enough to '"•prefent the Moon’s true Place, or Longitude, in every Point of he 
during an entire Revolution of her /Ipigcon and Node, through the Space of near 19 Ye, 
I. Such Tables in hitlieito proved incffeflual Labour. For, though the lunar Tables framed, from Time to 

•vain, from fuch lax and /paring Obfervations, as the Aflronomers of thulafi Century cot,tenter 

felvcs with making, agree fometimes, even in the Octants and Quadratures, furpiizingly v 
Heavens, yet, in general, it has happened much otherwife. And they have been found to deviate, fo widely 
T7 . _ Obfcivation, that no Ufo can be made of them for obtaining the Longitude to the Degree of 

2. Unfit for the Pur- - necefary for the Purpofe of Navigation : Not even the celebrated Tables of Dr. llalin, 

t a J e o/Prarvigatstm. fc(£lJy foam]ed on t]ic <rf- oiy 0 f the great Sir ISAAC NEWTON. 

II. DEFECT of TABLES fief plied by OBSERVATIONS. 

YET this Deleft, as this great Aflronomer, Dr. Halley, obfervesj is not the Fault of the ylrt, but 
sir! far. For, by obferving the Period of the lunar Inequalities, which is performed in 
3, Regular Returns Years and elc-vcn Days, or two Hundred and twenty-three LUNATIONS, it is found 1 
of leu qualities, in Return of ECLIPSES, and other Ph.t sstmena of the Moon’s Motion, are very rcgulai 

the lunar Period.-. farmed. That whatever Pri or is found in a former Pei ini, the fame is again repea' 

fuccccding one, under the like Circumflances, of the Dillance of the Moon irom theS. 
of the Sun from the Moon’s Jptgcon. 

But, then to gain a certain and ai/lintl Notion of all thefc Irregularities, which, from Obfervation, throughr 
, , ... Period , dillu:b’the lunar Motions, would not only exceed the Power of any one Rerion, 

4. Number <J L.h- Ul . r;llioll <j| liis Jixiller.ee. but would neceilatily be the Work of Ages to pcif 

/ei-fations r, requiring no fewer than 104400 O/fer-v.ilious to complete the lunar Theory ; being = 5 Co ;<( 
to trace cosse- a- ti Jut t ( , everv Minute in the Z.t.hae, for one Revolution of the elpigecu. 

r- Or. IL.il.y, to tone:'! the Oanjutatiuss fruns his Talles, has green an Abacus of the 
•Jja-ved, throughout one Pei: . 1 , joined to a c.n\.i Scries -J Olfer,.,,lions f ont 'lohiuee they are deduced. 


iC the Theory of the Moon, a prh 
the Motion of a Satellite, rcvoivin 
ilc, and its i’ropoilion to the ceutr, 









and NAVIGATOR. 


INTRODUCTION to the COMMENT. 


'll-bit, with the Nature and Quantity of the Errors thence arifing, both in Lon-.-ituA 
vhich neither the Mathematicians of remote Ages, or thofe of more modern Date fir 
he Weft, have made the Objeft of their Studies and Inquiries. This wonderful Exert 
really beyond what the human Undemanding has before been thought equal to, v. 
lim it was deftined to raife the Englijb Reputation in the cestlfftial Sciences above that o 
VST'-'m”" 2 W ° rld ’ the trU ‘ Ca “t cs of tlls 0nJer and Harmony obferved thro 

“ Di/cinucs bine tandem, qua caufd argessteaPhcebe 

“ PaJJibus hated acquis, gradstssr : cur fubdita nulls 

“ Hadlenus aftrouomo, numerorum freena recss/at: 

“ Cur remeant xodi; cssrque auges flrogrediscsstssr." 

Halleius in Newtonum. 


tde and Latitude, is an Attempi 
fir.ee the Revival of Learning j; 
tie of the Poweis of the Mind 
was referved for Newton. Fo 
: of other Nations, and to teaci 


ry Etsg/db/nau who values his Country, and who is emulous of having its Reputation emin; 
m the Opinion of other Nations, for tne Proereis maJe in every Branch of Literal ire an 
muil wera/e the Name of A W.-Du, for eilabliihing that Reputation on 
And there are fens, who will blame this Attempt of making him r 
muerHood upon a Subjett, the moft ufeful of any in the° Science 
moil perplexing ar.d difficult to underftand ! I mean the true Thecn 
ted from liie 't heory of Gravity by our great Mathematician ’ ; 


J of r. Di/ieverj and 
the Honour eft he Moo >:' j 
lore Theory, Sir Ifaac 
of N ewton’r. 


IV. ACCOUNT of the SUBSEQUENT COMMENT. 

"diff'r'mt P C f/ DCraI P a‘ U J ip/eS A° a ' V i hich the feveral rbeore,ns are eftabliffied, and ffion^whlnce' M-^Th-t'/ 
different Problems are deduced, without entering into the flunk earn Method in ■ Ihaty. 

5*Aars.tffwsr srfsw&w 

ft 9 , who reafons too cio/ely for his’IleafonTng to be “ wS'ISTco / T "■ ^ . 

‘“-“S l»«lhre.t J *»L ™hid! rarenfuS */ 
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Explanatory Comment 


ON THE 


MOO N’s THEORY. 

According to which PRINCIPLES, the Aftronomical TABLES 
at the BEGINNING of this WORK (preceding the SUPPLE¬ 
MENTAL TABLES) are constructed. 


I. Of the MOON’/ MOTION. 

I N eflabliihing the Theory of the Moon , from the Laws of centripetalFoi-coa, as laid down in the frft Beck of the Prin- 
cipia, our Author firft coniiders the Moon as revolving round the Earth, in the fame Manner as the Earth, or r.iu 
other of the primary Planets, revolves round the Sun ; and from the Phenomena , or obfervai 
l. 1 \ oo,t eferi es pp ot ; ONy or Dijiance of the Moon, demonflrates, that the Moon, in revolving round the Earth. 
Areas round the harth ferves that eftabliihed Law of Motion, in deferring Areas p, otortUnable to the Times, no 
nearfpropostioua e o j e( - s £ jj an p r j mar y Planets in their refpetlive Revolutions round the Sun : neglecting hnn- 
the limes. cver t ] 10 f c inconfiderable Errors which arife from the AiSlion of the Sun upon the Moor 

in her Orbit. 

i e.i rt ' 0«r Author next obferves, that the Force, by which the Moon is retained in her Orbit 

z. Lana of tbe Moons tenc ] 6 towards the Earth,'agreeable to the Law of centripetal Forces. (11. J.) And abb, tli.it 
Motion and of her th# Fprcc is> reciprocally, as the Squares of the Djhmce Jiom the Earth's Center-, ns is the ntrr 
centripetal force. evident from the very flow Motion of the Moon’s Apfidcs, amounting but to 3 0 ^ at a jne.ii! 

Rate in one Revolution of the Moon. 

He further demoijirates, that the Moon gravitates towards the Earth, and by that Force of Giavity is continual!.' 
drawn off from a reCliUncar Motion, and thereby retained in her Orbit. This Property of the Moon’s Motion u 
partly to be deduced from the foregoing Propofition ; but more extenflvely from the following Theorem, which flictvf, 
that the Force, by which flie is retained in her Orbit, is no other than that which we call Gravity, and by which all 
jdies arc made to defeend towards the Earth. 

The corrcfi mean Diftance of the Moon from the F.arth, according to Obfervation, is 60 { of the Earth’s Semi- 
diameters. Let us, fays our Author, aflume the mean Di 11anee of 60 Scmidiametcrs in the S)E- 

3. Moon's Difance gies; and fuppofe one Revolution of the Moon, in refpefl of the fixed Stars, CO be corn pletetl 
cm the Earth, and in 27' 1 * 3 7 1 ' 43', as Aflronomcrs have determined ; and the Circumference of the Earth to be ctpisl 
r Gravitation. to 123249600 Paris Feet, as the French have found by Mcnfuration. And, now, if" 1 

imagine the Moon, deprived of all revolving Motion, to be let go, fo as to defeend towarJi 
ic Earth, with the hnpul/e of all that Force, by which flic is retained in her Orbit, flic will, in the Space of ow 
linute of Time, deferibe, in her Fall, 1 5 -} Paris Ecct. For, the -v,ifed Sine of 'th.lt Arc which the Moon, in the 
pace of one Minute of Time, would, by its mean progreflive Motion, deferibe, at the Dillaticc of 60 Smi- 
a meters of the Earth, is accurately 15 Feet, 1 Inch, and 1 Line Wherefore, Alice that Force, in approachingila' 
arth, increal’es in the reciprocal duplicate Proportion of the Djiance, and upon that Account, at the Sin lace ol the 


ie Earth, with tile lmpiilfe < 
linute of Time, deferibe, 
pace of one Minute of '] 
ameters of the Earth, is act 
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%2S ^^IGrfSSS'Sri.'Sft “'S «•-; p ”“. -tf*. i» *. I 

L“SS fVrfpf 

/'«-•//, will be 3 Pais Feet and 8'- Licet in Length, as Huygens hal obfervei : Ar.d the Space face S '°5 

u Inch a heavy Body defenbes, by falling in one Wof Time, is to Half the Length o/the Moon’s Graf 0 
Pendulum, in th c duplicate Ratio of the Circumference to the Diameter t fa Circle, ar.d is there- J ' 

lore 15 Fee/', 1 Inch, and 1 Line y. And, therefore, the Fore.-, by which the Moon is re'ained in her O ,lit 
at the very Surface of the Earth, equal to the Force of Gravity, which we cofirve in heiv>' B 1' ’ " eco ‘T' =s 1 ' 

hence the Force, by which the IV^o-i is retained in her Orbit, is that very fame Force which we call G^fP' It 
other. For, were Gravity another Force, diiferent from that, then Ho,ties would defeend to ‘ l> °’ 81111 "° 

the Earth with the Joint Impulje of both Forces, and defccr.d with double Vtlocitv and in 5 - Gravity oral! 
one Sccondof Time deferibed 30 J ; Paris Feet, altogether againji Experience. ‘ ’ Bodies pi oved. 

OUR AUTHOR thus demonitrating, that the Moon is retained in her Orbit by Gravity 
and, by .»% of Rcafoning, explaining likewife to ns, that the fame Sore of ForcJ retains the 6. J| Wj Motions 
Primaries , and all their Secondaries, in their relpettive Orbits; he refers us nsvt oF »H tr> ✓ r , ! , . 

thofe Principles already laid down, from the Theory of Gravity, in the fi.rjl Boil, as the Foim- vea iiC ^ ttalitl€ * 
elation on which the lunar Theuy is built. And obferves, that all ih/Motions' of the Moon, 

1 he feveral Inequalities of the Moon, from a mean Motion, lhall be confidered, when we have attended re 


and the Proportion it bea 


, and to find the Agree- I 


I II. To FIND the FORCES with vehicle the SUN dijlurhs the MOTION of the MOON. 

jW.aK^sfS^ 

LM parallel to PT; and if SIC or STrepre- ’ ln tne “»Jt‘cate Ratio of b K to SP ; draw 

fent the accelerative Force or Gravity of the Earth ts ti _- 

towards the Sun (for on Account of the Small,iefs of 

tbe single P S F thete Bints maybe eflcemed equal Is S _. _ 

Force of the Moon towards the Sun, 6 when at p! Al rn /R - 

But that Fence rs compounded of the Parts SM, \ A iVJ - 

Part of .'M r f° rCe LM ’ and that ^^ 

l a.t of oM, reprefented by TM, difturb the T> 

Motion of the Moon. For, as the Earth -ind Tit , , F/V. f. 

of Gravity, the Motion of the Earth will‘be tI , ,eir com,non Center 1. Solution of the 

confu.er the Sums of both the Forces and the ], ° rccs - ^ut we may Problem. 

Forces by the Lines TM and L M. The Force T M • ^ Ioon, a " d reprefenc the Sum of the 

Moon ts retained in its Orbit, revolving round th 1? t" r“ ”“ a ? r Zntm/Hy, is to the centripetal Force, by which the 

Vhl iV’ff duplicate Proportion of V* “ th , e ««“« 2 . ZA 1 


StV^s d^m-Lr ° rh 

of TM LM, TM, is alfo given 01 C ° 6 ° XCoX6o5< ' 7 ^S, or as . to 6380936; whence, the Proportii 
Difancc of ojfrom ’the 'ofher fffflfffZZiZ revolved about their common Center of Gravity, the mec 

Force l "1 Z ° r!,it nh, “(‘ hc ^ QuhVccnt T£?dT " f Tf’f '** Ftrt * *■> ’ u>bitb the Moon ma 
Mr by vehicle „ may be revolved %'the fame Time 1 6 n ? ' J J 1 T * ° f 6 °* ^‘diameters of the Earth, is to th 
a/ Zi n T ™‘ h - " J ’ Vt P « 1 * 60 x 60 ’ « * X 60* to 60 ; and this Force is to the Fore 

The Proportion of the tolar Force tn thL, v- , 

M "'“ r h ‘ *«• Eiv,n, ,h, « 




6380926; whence, the Proportion I 



.^d/Z, 
/• ,S/. ‘ 


3$° 7ke ROYAL ASTRONOMER 


COMMENT on the M O O N’s THEORY. 


>t the LUNAR 


SIR Ifaac Newton has demonftrated (Prop. XXVI. B. 3.) that the Areas, which ii 


defcribed by the Moon, in the Syecigies and Quadratures, are to each other, rcfpeSive- 1 • A Deviation fr 
ly, as 11965 to 11865, fuppofing the Earth quicfcent, and the Moon performing one Revolution e f a ‘ Areas eejcrii 
in Z7 d 7 11 43 / . But the Synodical Month confilis of 2g d 12 h ,jf, therefore, the Increments of ’"^"ttl'lisncs, by t 
the Motion mult be enlarged in the fame Proportion ; and the Moment of the Area in the Syai- " lcon - 
\gie will be to the Moment of the Area in the Quadrature, as 1 1073 to 10973. 

But, to tinderlland more full-) thofe Principles on which tlieie Propcfnions arc eflablilhed, we mult go back to tl 
FTRST BOOK of the PR 1 NCIPIA, where, in the fecund Corollary of the 66th PROPOSI¬ 
TION, Sir ISAAC NEWTON deduces, that in a SYSTEM of THREE BODIES, T, P, S, z. Properties of l.J 

Fig. I.) If the accelerative Attractions of any two of them, towards a Third, be to cash lion, in ‘a Syflcm of 
■ rccipt oca/lt, as the Squares of the DiJIauces, the Body P, revolving round T, will dft ribe its Bodies, explained. 
r fwifter near the Cosjunfiion A, and the Oppofition B, than it will in the Quadrature C, or D. * 

. every Force, with which the Body P, is afted on, and not the Body T, and which docs not act in the Direction 
of the Line PT, does either accelerate, or retard the Defcription of the Area, according as it is directed in Cmfquen 
Antcccdintia: fuch is the Force TM. This Force, in the PalTage of the Body P, from C to A, it directed ii 
Cinfiqueutia of its Motion, and therefore accelerates it; then as far as D, in Antecedent ia, retards it; then in O.ufc- 
qnentia, as far as B, the Motion is again accelerated. And, lajlly , from B to C, in Antcccdcntia, is no-sin retarded 
Therefore, c.-rteris paribus, the Planet P mull move fwifter in the Conjunctions than in the Quadrature sf 

Hence alfo the Orbit of the Body P, (Cor. 4. Prop, fame) catterisparibus, is more curved at the Quadratures than 
the Conjunction and Oppofition ; for the fvifeer Bodies move the Ifs they defied from a (trait Line. Ami, be- 
fides, the Force KL, or TM, is contrary, at the Conjunctions, to the Force with which the Body T attracts the Bcch 
P ; and therefore diminiflies that Force: But the Body P will be lefs deflefled fiom its rc 3 ilinear Cow fc the lefs it i; 
ipellcd towards the Body T. 

Hence, lallly, (fee Cor. 5) catteris paribus, fuppofing the Orbit to lie circular, the Cody P recedes farther from rile 
Body T,, in the Quadratures than in the Conjunctions : For, if the Orbit i eccentric, its Eccentricity will be q;v. 

(feeCor. 9) when the Apfides are in the Syscigies; and then the Cody P, at the higher Apjls, may go farther iron. 
BodyT, piflced in or near the loaner Focus, than at the Quadratures. 

That the Deereafe of the centripetal Force, at the Conjunctions, fliould be the Caufe of the 
Body P, coining nearer to the Earth ; and the Incrrafe, of the fame Force, at the Quadratures 3 * f‘» qt**#f* 
the Caufe of the Body P receding then fartheft from it. Dr. Rutherford obferves, appears to be 1 ara:!:x - 
a Paradox-, and to which he gives the following Solnt : on. 

When the Moon, or Body P, is at A, the ub/atitious Force is grcatelt of all; and the Moon, or Body P, is 
mpclled towards the Earth, than the Force of Gravity would impel! it, and, coufcqueutly, it _ . . 

,vi!l run farther from the Earth than if the cent,ip.tal Force of tha Earth, only, fitted upon it, p '- u,u ‘ u ' n if 
and therefo’e when it has reached the Quadrature I\ will be at a greater Diftance. When, c 


the other Hand, it has arrived there, the cmtiipcta! Foice 
’T. By this Caufe, the Courfe of the Body P, is more incurvc-.h 
ipproaches nearer to it, than if the filar Force had not dillurbed ii 


:aftd by the add 
! towards the i’ 

; Motion. 


rth ; i 


IV. To determine the RATIO of the DIAMETERS of the MOON’s ORBIT without ECCENTRICITY. 

THE Curvature of the Moon’s Orbit, or the Proportion of the Diameter AB to CD, is deduced from tin- set' 
Prop, of the ^d Book of the Pri/nipia, wherein Sir Ifaac confiders the Orbit without F.cecntricity ; and lay? down, 
his fundamental Principle, by which be folvcs this Problem, that the Curvature of the Orbit, defcribed by a iiu.ii 
attracted in Lines perpendicular to it, is as the Force of Attrattion, direSly, and the Square of the I'locity, invci/aj 
And edimates the Curvature of Lines compared with one another, according to the evattefeeni Proportion of the Sina 
or Tangents of their Angles of Contact to equal Radii , fuppofing thcic Radii to be infinitely diminilhcd. 

The Attraction of the Moon towards the Earth in the Syscigicpj ij the Exttfi of its Gravity towards the Eaith, -.-.UnY 
the fo/ar Force, z. i’K. by which the Moon gravitates more towards the Sun than the F.arth ; and, in the Qua.hatur. 
the Attraction of the Moon, towards the Earth, is the Sum of the Gravity of the Moon towards 

the F.arth, or of PT and of the filar Force KT./^in the former Cafe, the Excels of the Gravity 1. Solution ,f th 
will be 178725 — 2000 = 1 76725 ; in the latter, the Sum of the Gravities will be 1787 25-)- Problem. 

AT + CT 

1000 = to 179725, For, puttingN es to ■ — 17825, equal to the accelerative Gravity of the Moon tm 1 . aid- 




^navigator. 
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the Earth; the mean Force ML in the Quadratures = to PT, or TK — ioTo', and the mean Force, I'M in 
Sjzigies, will be equal to 3000 j from which, taking the mean Force ML, there remains 2000 the Force by which 
the Moon is drawn from the Earth, and which before was called 2. PK. Now, the Velocity, tn the 
A and B, is to the Velocity in the Quadratures C and D, as CT to A T. And the Moment of the Area defcrihed°by 
the Moon in the Syxtgies, to that defenbed in the Quadratures, as 11073 CT, to 10073 AT a 

Taking this Ratio twice, inverfely, and the former once, diredtly, and the Curvature of the 2 - Rat '° °f thi ' 

Orbit in Syzigies will be to that in Quadrature, as 2151969 AT x CTxN_ 24.081 AT 3 diameters cf the lunar 

to 2191371 AT X CT X N + 12261 CT 3 . Our Author, proceeding, finds, by a biquadratic without Eccen- 

Equation, the Ratio of the JhorteJl Diameter C D, of the lunar Orbit, to be to the lottgeft AB Cria'ty,determined, ac- 
exclufive of Eccentricity, as 99281 to 100719, being the Ratio of the Moon’s Dillance in’ cordsng to Sir Ifaac 
Syzigies, to her Dillance in Quadrature j that is, in round Numbers, as 69 to 70. Newton. 

Mr .Machin, in his Trcatife on the Law of the Moon's Motion, fubjoined to the Hnolifij Tran¬ 
slation of the Principia, makes the Proportion of the fhorter to the longer Axis of the Moon’s Or- 3 • Rafie according 
bit to be as 59 to 60. to Mr. Machin. 

But this Ratio, as he obferves, is fomewhat larger than the Proportion given by Newton ■ 
though not fo large as that given from Obfervation by Dr. Halley, which is that of 44i to’ 4 - Ratio according 
4Sl> or as 89 to 91. 4 1 to Dr. Halley. 

The Tranfvcrfe to the conjugate Diameter of the elliptic Epicycle (fo called) of Machin is as 2 to 1 ■ i-e I 

ter he fuppofes is carried to the Left round a circular Orbit, while the Track of the Moon’s ellintie rw. ; . 7 i 


4. Ratio according 
Dr. Halley. - 

to 1 ; vvhofe Cen- ! 


The Tranfvcrfe to the conjugate Diameter of the elliptic Epicycle (fo called) of Machin is as 2 to 1 ■ r-e 

ter he fuppofes is carried to the Left round a circular Orbit, while the Track of the Moon’s ellinric Orhir i. il •a 
round in the Epicycle’s Periphery, to the Right, deferibing equal Areas in equal Times abou 7 th 2 e„ er there" 
with the Epicycle s Tranfverfe Diameter always parallel to rhe Line of the Moon sConjunltion and OMo/iti™, 
is always at the remoter End of the (hotter Axis of the ellimir Jfl 'iu J " . u ppofit,on. The Moon 


with the h-picycle s 1 ranfverfe Diameter always parallel to rhe Line of the Moons Comunition and Ooto/itio,, ti,"u ’ 
is always at the remoter End of the Ihorter Axis of the elliptic Epicycle when in the Quarters -and at’the'‘IS 
(from the Center of the Moon’s Orbit) at New and Full. See th e Figure and Explanation farther on. ind 

Mr. MACHIN gives theft following SHORT and READY RULES for deducing theft PROPORTIONS. 

LJse the periodical'll ime of the Moon ; S the Period of the Sun from the fixed Stars j M, 
the Jynodscal Revolution of the Moon from the Earth, D, the Difference of the- Periods of the 5. Machin*, Rules 


af the two Axes will be to their So, 


for determining 
o 4 DD fame. 


SS, by the Principles of Sir Ifaac Newton; but 3LL to 2 SS_T T . , ... . , 

the Moon, by a Rad,us drawn to the Earth, deferibes, our Mathematician „?*,d“ ^ 

rr r n J' FIRST EQUATION * VARIATION c REFLECTION. 

**> b “ *» ”«» S'l ~ Author undo,,out to fa* , 

If the Moon (as has ban fuppofed) aftually revolved in an Ellipfss, round the Earth n 

by Radiilawn^htfShr^’ P ’ JCed “ ' Cent6r ’ 

60 ,0 7 o. But, AUTHOR obibrvof i o!irZZ".f,ZsJ 

Angle of mean Motion is 45°) - 44 o 2? t fott. the /J/S-W u" ,fr ° m the . Quadratures, will be, in th eOdlauts, (when the 
lor the MEAN VARIATION at a Maximum between which, and the Angle of mean Motion, 45°, gives, 

the Earth moves, and the Sun thereby is ’ aUfiarentl carried in r'V*’ 35 1 fa .' d ’ fu PP 1 ° ,in fi Earth quiefeesu. But as 


overtake, the Sun, deferibes an Angle Vreitcr tht’ R^V" tl,r0ll ffh 'he Eclipti. 

Quadrature ; and That, in Profiortfon <5 the odld / Rl S l,t An S lc ’ «“ lts Progrels from the 
27'' 7 h 43'" to 29' 1 12'Ut'" Whence ‘odteal to the fynodteal Revolution of the Moon, 

of Motion are dilated tn that Ratio and rh ’Tw? r° a thc A,1 E Ies about the Center 
.ncrsuppoihiou, VARJATION, which. i„ ,ho for- 

hein "to .2 ShJfL P ,"t"£ P VAIu 5 ¥lON iSuVrl’t™^’ m tllip,i0 ° ,bu 

- - - 7 7 43 9 lz 44 '. gives for thc GREATEST VARIATION but 33/45//, 


, the Moon, before it 

2. Greatefi Quan¬ 
tity of Vdriation de 
term'sntd according to 
Sir Ifaac Newton. 

3. According to Mr. 

Machin. 


f ( ~- a .. f0r, ’ OOOr ' ,OO °* L > 9 fr. Hut. for .78725, r. 178,725. L. 5 ft. , 

r. U alter KT, «»». 
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4. /he or ding to Dr. If Dr. Halley's Ratio, from Obfervation, of the ihorter to the longer Axis, be taken as 89 

Halley. *091. it will give the VARIATION at a Maximum, 38' I2 ff . 

Mr. Mayer, the Author of the Gottingen Tables, aflerts, that the VARIATION, at a Maxi- 

5. According to Mr. mum, is equal to the Half-Angle of ILVECTION-EQUATION ; that is, to 40' 2o // . but he 

Mayer. gives no Demonftration of this ; and it appears, by the Conjirudlion of his Tables , that the Cor- 

rediost of Eaicdion, according to Anomaly, and the Correction of Anomaly itfelf, according to 
the •variable Eccentricity, arc, by him, both flung into his Variation-Equation, to raife it to that Quantity. 

This Method of his is well adapted for th cEafcof Computation, but not to be admitted as Theory againjl the Principles 
of Newton, founded on thetruejl Geometry-, •which limits the Quantity, asaheme, to 3 Q 1 cJ l . 

By examining into this Qucflion, and proving, for my own Satisfaction, the Tiuth of thefe 

6. Variation pro- Computations, 1 have been led to enquire what certain Proportion, the greateli mean V. 4 RTA. 
portioned to the Semi- TION, 32' 32*' (the Earth quiefeent) as Sir Ifaac has given it, bears to the Sesni-ylngle of EViiC- 
jJttgle of Evefliou. TION- EQUATION, at a Maximum, and have found it to be in the duplicate Ratio of the £nodical 

Resolution tsf the Moon font the Sun, to the fynodical Rcvcluti n of the Mcost from her Apogee■ And 

7. Proportional to I farther found, that the Tangent of the Angle of Variation is to the Tangent of the Angle 

<-o. of.: <t°, in the Ritie ofbt) to 70, and the Sub-duplicate of IC973 to 11073, Conjunct!)'; folikewift 

the i'angci.r oi the Atg. of EVECTJON is to the Tangent of the Angle of 0,3", in the fn-.-io 
Ratio of 69 to 70, and the Ample Ratio of to.,73 to 1 1073, conjunflly. Which Arg. of Erection z_ 43° ij'.po" 4c'. 

being lubdufled from the Angle of .(.3°, leases the S,mi-.icgle of Lmeelio,:-Eqnaties: 40' nf 10'", neatly as before. 

It is well woi th old. 1 ving, that there it a given Dili’.rcr.ee, or Ratio, between the Angle 

8. el Remark. of if-vr/ticn-Espuaricu and ii.rinti both being at a Maximum, lo the St.ns of thefe Equations 

thou id be, when taken together, equal to the cos n et Quantity of EquatK.o tf the Earth's 0:i-it. 


tioi.able to that generated, it: the bun’s Longitude, by the Etc. >:ti icily of the Ranh's Orl-ei. 

OUR AUTHOR lias heie given the mean Quantity oftho Variation only, ncglcdlittg, as!: 
which may arife from the Curvature of the Orbit, or the fliongcr Adi ion oi the Sun upon then 
niiv, than •when fall and gibbous. In other Situations of the Earth, th. 
9 .Variationgreatef is near the ylphelioti or Ptrihelion, the OREAlEbT VARJA’l ION i 


si Oi fiance duplicate Prefer 


' of the Time of the fxuodical Revolution, direiily. 


of Moon fee ssi the of the O faster of the Earth front the Sust i.rver/, A : and therefore, according to thefe Proportions 
Earth. in the Aphelion, the GREATEST VARIATION is 33' 14": in the Per,helms,, 37/ i i». 

In thefe C.u.pntatons, our Author has neglected to take into Confrelation the Change which 
the variable Eccentricity of the Moon's Orbit inuft make in the VARl.\T:OX-EQUAT!ON : 
to.Variation chan- leaving it for future AJirtmomcrs to determine the Quantity thereof f in: Otf,ration : For, bv the 
gcahle at other Dif- Moon s being sucre or lefs removed frcm tile Earth, in her Octants, by the variable Eccentricity 
%kccj. of her Orbit, the Variation Equation will become more or left-, the Ratio between the cei.tr;,-ui 

and the riifltubing Force being leys or greater its the out C.a/i than the other. OiJSEK VATIOiN 
Ihews that this Conlideration is not wholly to be neglected. For, Table, formed from thefe Principles are found tn err 
iiiojl where this Correction of the Variation, according Lo the Moon's slnunaly, is greateli'; that is, when the Moon is in 
Octants, and near one ol her .- lpls.be ... 

It terse snsch to he •wi/hed, that Sir If,etc had not contented himfclf to pafs this by, as a 
ll. yj Renal k. Re,nark, for others to improve oil; but had defined the Quantity dire, sly from t>£ 7 /<< jm 

if lis.iisty. However, this Equation ot the Moon’s mean Variation, accoiuing ns flic is at a 
greater or lefs Dillance from the Earth, may be obtained by the following Rule. 

The centripetal Force in the Quadrat tars, is to the accelerating Force in the Syttygies, as the Snsnof the greateli and 
leall eentripei .1 Forces, lo 3 'Fiii.es iheir tJij/enucr. 

/limits, the accelerating Force, when the Moon is at a mean Dillance from the Earth, is to the Difference of tlie 
'vreatcll .-11111 leall ac fleraling Foice, \> hen the Moon is in the Affids of her Orbit, as the Radius is to the him 
If I bill' the; mean elliptic liquation at a Maximum, or to the mean Eccentricity (Radius being 1) and the Suhduplicau 
thr pciiodical 10 (lie ftn.dinil Revolution of the Moon from the Sun conjiiinflly. 

Then-lore, on ihu Principles of Mathis,'s Equant, as the Sum of the greateli and Icnfl. centripetal l-'orces, is to the 
Dili'ucnce of the acci lei aling Emeus at each rlpfts, fo is the Radius to the Sine of this other greateli Equation eu 
1 > y/.nix. As 357,30 : ,171 :: Radius : S. i> i9 ». 
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VI. Of the MOON’/ SECOND EQUATION cf VARIATION. 

BUT there is dill a farther Change in the lunar Orbit, ariiing from the ftronger Action of the Sun upon the ft 
when new and falcated, than ’when full and gibbous, from whence arifes another Equation, which Sir Ifaac 
the fecond Variation. 

The centripetal Force in Oppofition being to the fame in Conjundlion as 1S0 to 17S nearly, the Moon recedes f< 
what farther from the Earth, and moves fomewhat flower in the Conjunction than in the Oppoiition. Tnis Fo.-a 
nerates anew Equation of mean Motion, which adds to it from Full to the New Moon, and /u/traeis from N. w a 
Full Moon. A nd the Sine of this Equation is to Radius as ,3 tc 357. Mr . IVhtJhn, for explaining thi > Equation, t 
neoufly diftinguilhes between an arithmetical Point of true, and geometrical l’oinc of mean. Motion ; by which nt 
deavours to give the Laws of this Equation ; but as this Diltin&ion of his two i'oincs is without ienlible Di.verc 
his Reafoning is inconclufive. Sir Jfaa: Newton gives the Maximum of this Equation at 2', as it is retained in the 
bles. But by the foregoing Analogy it comes out no more than 1' 56*'. 

But then this fecond Equation of Variation has been obferved. Sir l/l-tn fays, to be liable to Change. 

For, when the Sun is in Conjunction with the Agogeon cf the Allots, it is, according to cur Author, 1. Change of 
about i 1 greater, and as much left, when in Oppofition ; on Account of the variable Eeceutticity z.i V.n i.itisu. 
jf the lunar Orbit : ‘The flat- Force being greater in one Situation end 'efs in the othet . 

Dr. Gregory, who firfi publiflied this famous Theory to the World, gives us a very perplexed and confuted Ac. 
f this Equation ; nor had Sir Ijaac Newton himfelf Obfervations luhicient to (peak of this Change with Certa: 
in his tirjl Edition of the Principia, he fays, that the changeable Quantity is to be determined 
>y the Sit italic ns of the Apogcons of the Sun and Moon ; and is greatcll when they are in Con- 2. Cwtirovef, 
unction, and lead when in Oppofition : It is Inf alio when in Quadrature with each other, bout the z.i/'arse, 
nd gre.-.tf alio when the Moon's .1 poo con is in Conjunction with the tun; but whether lefs 
a Oppo/ition to the Sun, Dr. Greeny, L.adbctlcr, and others, tell us, that our Author could not determine, 
'■'ant tf Ob/irn nitto us. bm this flippoicu Change, in this Equation, is not from the mutual Situation of the Ay, 
r of the Sun, in K vyird to the high, r or lower Ajjis ofthe f.ioon’sOrbit; but of the Moon ill relpeiSl to her Dilta 
om the E..rth ; ar.d i-, in Truth, 110c an lucrcafe or Dccreafe of tin's f<o:td Variation, out of the iirlt only; 1 
om the Plinciples deduced, ir. the Jbicgoir.g Paragraph, to which the Header is refe.rcd back. 

VII. Of the MOTION of the MOC/Vi APOGEE, or APSIDES. 

FROM the rth and Sib C.rd’.iry cf the ioirb Protcftict: cr th if J-./c. Our Au'lior derives the Motion of 
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different. For, as this learned Writer obferves ; “ The Earth and Moon revolve round their common Center of Gravity, 
“ their Dijiance from which being inverfely , as their Mafies, and the Forces by which each is attracted by the other, as alfo 
“ the Forces of the Sun to difturb their Motion being in the fame Ratio ; It follows, that the Earth in its Motion round the 
“ common Center of Gravity, will fuffer thefe Dijlurbances every Way Jimtlar to thofe of the Moon: and the whole Motion 
“ of the Apfls, refilling from the two difurbing Forces, will be, nearly, double of what either of. them could produce fepa. 
“ rately round a fixed Center .”— So far this Author. And whoever confiders the Solution of this difficult Problem, will 
not only be fatisfied of this Gentleman’s great-Abilities, but join in his Conclufion from it: That in this, as in the 
l other Phenomena of the cadefial Motions, the Principles and Rules which Sir Ifaac Newton lays down are fully confirmed 

Mr. Machin, however, has deduced the Motion of the Apogee from other Principles, which 
he has not explained, but contented himfelf with giving Rules founded thereon, for ob¬ 
taining the mean Motion of the Apogee, its Equation and the Change of Eccentricity: which are 
thefe that follow. 

“ That the mean Motion of the Moon, from its Apogee, is to its mean Motion, in the fubduplicate 
Proportion of 8335 to 8376, or as 1877 to 1893. According to which Proportion the Motion 
of the Apogee, in a fydereal Year, ought to be 40 0 40' 40" -J. In Sir Ifaac'ss Theory the 
Numbers Hand at 40° 4o'43". According to Tycho Brahe 40° 40' 47*. 

To determine the CHANGE of ECCENTRICITY of the MOON’/ ORBIT. 

THE leaf is to the mean Eccentricity, in the duplicate Ratio of the periodical Time of the Sun's 
Revolution, to the mean fynodical Time of its Revolution from the Moon's Apogee : which Ratio i1 
nearly as 107 to 136. 

LASTLY, for the SECOND EQUATION of the APOGEE — “ The Sine of the greatejl 
Equation is to Me Radius, as the DiJJ'erence of the greatef and leaf Eccentricities are to their Sum; 
that is, as 29 to 136. This determines the Maximum of this Equation at i 2 0 1 S' 43 // 16'". Sir 
Ifaac has determined it from Obfervation to be 12 0 1 S'. And the Rule l have already given, 
for determining the Semi Equation of Evediion, affigns it the fame Quantity. 

Mr. Machin alfo makes Mention of another Rule, derived from a different Method, which 
prefuppofes the Knowledge of the mean Eccentricity, and which, he fays, would not only 
determine the variable Eccentricity with greater Exaflnefs ; but would alfo correft the modem 
Theories of the Moon in a Particular, wherein their greateft Error, he fays, feems to confill: 
that is, in placing the Earth in the lower Focus of the Elliffe, which the Moon deferibes in her Revo¬ 
lution round the Earth-, whereas, it ought, HE SAYS, “ to be in a certain Point more near tin 
Perigeon." What thefe Principles were from, whence he derived this Corre&ion, or how he 
founded this new Hypothefis, it is not poffible to collelt from this Sketch, or Abfiraii of a larger 
Work intended ; He having given no Data for our Guide, in his ihort Treatife on the Moon's Gravity. 

IX. CHANGE of the INCLINATION of the MOON’; ORBIT; With the RETROGR ADATION of her 
NODES, explained, and determined in a circular and elliptic ORBIT. 

BUT, it is not only the Motion of the Moon, as to Longitude, which is affelled by thefe difurbing Forces: The In¬ 
clination of her Orbit likewife fuffers Change by them, and her Nodes, (or the Points, where the Orbit of the Moon in- 
terfeils the Plane of the Earth’s OrbitJ are carried with a retrograde Motion, through every Point of t/ie Ecliptic. The 
Caufes of thefe Changes are explained in the loth and 11 th Corollaries of the C6th Prop. 11 . 1. Principia. 'I ll e Summary 
of which Explanation is as follows, 

LET the difurbing Forces be reprefented, as in Pig. I. by the Lines TM, ML. It is evident, 

1. Change of the that this laft Force, ailing in the Plane of the Moon’s Oibk, never can difturb the Motion as 
Orbit's Inclination de- to Latitude ; and that the former Force, TM, when the Nodes are in Syaygies, ailing alio in the 
firibed. fame Plane of the Orbit, cannot, at that Time, affell thefe Motions. But, when titer Nodes me 

in Quadrature, it mull difturb them very much. For attralling the Moon perpetually, out of her 
Orbit, it diminifiscs the Inclination of the Plane thereof in the Ptifiage of the Moon from the Quadratures to the Sjscygies ; aid 
again iner cafes the fame in her faffing from the Syaygies to the Quadratures. Hence, the Inclination is leaf of all, when 
the Moon is in Syxygies, and returns to the frf Quantity, nearly, when the Moon arrives at the next Node. 

The Moon being thus, perpetually, drawn from the Plane of her Orbit, it is manifcll as file continually recedes from 
that Plane, in her Railage from C, that Ihe will interfell Hie Plane of the Earth's Orbit, not in the oppofitc Node Di 
but in fame Point more near to S, which, from thence, becomes a saw Place of the Node, in Antecedentia to the fbrmei 
Place. 'Ihe Nodes therefore, when near the Quadratures, recede perpetually; but, in the Syxygies, where no tlilltii'li- 
ing Forces all in the fame Plane, are quirfent ; and in intermediate Places, recede with a quicker or more flow Modo n > 
as they arc nearer to the one Point than the other. 


3. Quantity of fs 
Apogee, in a fydereal 
Tear, according tojfr. 
Machin’r Rules. 

4. According to Sir 
Ifaac’r Theory. 

VIII. 

1. Eccentricity de¬ 


ls. Greatef id E- 
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Rule far determining 
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Our Author has computed the Quantities of thefe Irregularities, which take no lefs than five (See from Prop. 30 
Propositions in the III. Book. It would be difficult to render fuch an abfirufie Subje£l clearer to 33 inclufiaie.) 
than in the Words of the Author, or to explain the Grounds of his Computations fo, as to give 

Satisfaction* Let it fuffice to trace out the Steps he proceeds in. And frjt. He begins with the LEAST DIFFI¬ 
CULT PROBLEM, To find the HORARY MOTION of the NODE in a CIRCULAR ORBIT ? 

In which he obferves, that, of the two Forces, by which the Moon’s Motion is difturbed, that which is reprefent- 
ed by the Line MT alone (Vide Fig. II) generates the Motion of the NODES. And that this Force is the fame 
with 3PK, which (by Prop. 25) is to the Force, by which the Moon may be in its periodic Time carried in a Circle 
round the Earth at Refi, as 3 PK to the Radius of n Circle multiplied by the Humber 178,725, or as PK, to the Radius thereoj 
multiplied bp 59,57 5. Since, therefore, thefe Forces are the one to the other, as 1 to 59,575, this mean horary Motion 
of the Moon being 32 / 56 ,/ Z7 /i! 'i2ivi, in refpeft of the fixed Stars, or a periodical Revolution, the 
horary Motion of the Node will be 33" io ,// 331V 12V, when the Nodes are in Quadrature and the 2. Quantity oj 
Moon in Syxygies. Ia other Cafes, the horary Motion of the Node will be to 33" io®' 331V 1 2V, as the horary Motion 
the product of the Sines of the Moon from the Quadrature, of the Moon from the Node, and of the of the Moon's Node, 
Node from the Sun, to the Cube of Radius. If therefore the Nodes went on with that Velocity in a circular Orbit 
throughout, which they acquire at firft, the Moon being in Sysygie, (for then the Force PK is at a determined. 
MaximumJ they would deferibe a Space, double to what they do, in Fall: but the mean Velocity, between 
this, their greatell Velocity, and their total Quicficence (when the Moon is in the Quadrature and the 
Force PK vanifhes) being half this Quantity, their mean horary Velocity in a circular Orbit will be 16 7/ 35^ i6iv 36 V, 
when the Nodes are in Quadrature. In all other Politions, the mean horary Motion of the Node, will be to \(s" 3j /// 
t6iv 36V as the Square of the Sine of the Dillance of the Nodes from the Syzygies, to the Square of Radius. 

Sir Ifaac Newton next confiders what the Quantity would be in an elliptic O/bit whofe Diame¬ 
ters were to each other as 70 to 69, and the Increments of the Areas as 10973 to 1 1073. And he 3. The Quantity 
finds, that, in fuch a.i Orbit, the horary Motion of the Nodes, in Quadrature, ’will be diminijhed to i6 ,/ i6 ,// determined in an 
37 iv 42 V: To which the mean horary Motion of the Nodes in any other Pcfition is proportional elliptic Orbit, 
as the Square of the Sine of their Dillance from Syzygy to Square of Radius. But LASTLY, 

THE ANNUAL MEAN MOTION of the NODES is the Sum of ail the HORARY MOTIONS. And the 
Motion in a complete Courfe of a jydercalTear, or of plifi 6 h cf, amounts to 39° 38' 7" to"'. But this alfo, by 
Prop. 33, is to be diminillied in the Proportion of the Rellangle of the Circumference multiplied by the Radius, to the Area 
of the Circle, or of 2 t„ I. So that the annual Motion of the'A'u./F, in a fydereal Year, is half the Annual Mo 

above Quantity, equal to 19° 49' f 55Which Quantity mult alfo be diminilhed ; it being . f'r ‘y yjf' 

computed on the Suppofition that the Sun pafles through tire whole Circle, or 360’, from its ^u-itti.ci" 
leaving one Node to the returning to it again. Whereas by the Re.ys of the Node it will have paf- 
fed through but 340° 11 '. The mean Motion 

therefore, ltill wants a farther Diminution. (J 

The Quantity of this Diminution is affigned, IF - ——- 

by our Author, at i° zfi $%" 2 a , which fub- _ 

trailed from the above Quantity, leaves iS" —— J / \ / \ 

19' 5 /; 53 /// , for the whole Motion of the Node - . _ . / \/ ' __ 

in refpeli of the fixed Stars between two ofi its A ii V Q j D 

next Coijunliicus will the Sun: which afterwards \ / 

incrcafed in Proportion of 341 0 41 1 to 360°, - *** 

gives 1 y° i8 / i // 23 /tf fior the mean Motion ofi 

the Node in one fydereal Near. Obfervations deter- Fig. III. 

mine it at 19° 21 ! 21 /; 5o v ; but this Difterence, our Author imputes to the Eccentricity of theOibit, and its 
Inclination to the Plane of the Ecliptic. 

From thtle Ineqm.liti.s, in the Motion of the Node, Sir Ifiiac deduces the PRINCIP AL SEMI-ANNUAL 
EQUATION ofi the NODE. Its true Place may be had, in every Afpeft of the Sun. About the Center C, dclcribe 
the Circle 3 , Ih, F, D. produce CD, to A, fo as A B may be to AC, as the mem, Motion ofthe Node, to the 

half of the true Motion when in Quadrature ninth the Sun, That is, as 19" 1 S' i" 23 w to 190 49' fi 5 j*'. So that 

iiC, be to AC, ns the Difference of thjfe Motions, o° 31 / 2" p,7. m , to the latter of them IQ" 49' 

i" 55, , or as 1 to 38 ^. Then, through the Point D, let the indefinite Line Gg, be drawn, 1. Methodof de- 

touching the Circle in D. Next, if the Angle BCE, or BCF, is made equal to the double 1,'running the id 
Dfiance of the Sun, from the Node, and the Line AE, or A F, be drawn, cutting the Tangent Equation of tot 
Line (> D, in G, and we alio take another Angle, which fiiall be to the whole of the Morion of Node. 
the Node, in the Interval between the Syx.ygies (that is to 90 1 1 1 $") as the Tangent DG, to the z. The greatefi 
whole t./i iu."i;rrei,.e of the Circle, BED, and we add the fall Angle, for which the Angle DAG Jemi-annual Equa- 
may be tiled, to the mean Motion of the Nodes, whillt they arc palling from the Quadratures to the tion ofthe Moon's 


XI. Thi 
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hair that r 


n Ho¬ 
norary Our Author further computes, from the fame Principles, the Horary Variation of the Orbit’; 

Inclination to the Ecliptic, and gives a Method of computing the Quantity of Inclination! 
at any given Time. 

n Variation of the Inclination of the Orbit is giv; n at 16 7 23" f; but this is abftraSled from the Confide, 
e Moon’s Situation in her Orbit. For, if the Nodes are in Quadrature, the Inclination is more by 2 7 ^3*' 
the Horary Increments, than when in Ryaigie; and the whole Mean Variation 16 7 23", diminiihed b) 
lantity, — \' 21" 30'", becomes 15 7 I 77 3o 77/ , when the Moon is in F/uadectur, : And being incrcai'ed, by tlu 
r ... „ fame becomes 1 7 7 44^ 3c/ 7 , when the Moon is in Syzigics. If therefore the Moon be in Sv^/Vj, 

the WHOLE VARIATION, in the l 1 adage of the AWr from the Quadratures, to the Syzi-ie-. 
will be 1 y'-\Jf" 30"', or ivjefting thirds, 17' 5 7/ . And therefore, if the Inclination, when theNeiM 
arc in Rjsddes, be 5 0 1 /' 2c/ 1 , it will be 3° 59' 3j 77 when they are in Quadrature, and if.- 
M'ion in Syzitries : Obfervation conlirniing the Accuracy of all tliefe Computations. 

Mr. Mac hiss derives the fame Quantities, nearly, by a dr//',rent Method, a= Sir Ifuac g : vo- ; 
but at the Proportions, for forming his Elliptic By ant, are the lame with thofc Sir Iftmc ir. ; 

/ tire given, it it unr.eceflarv to fay more of it here. Our Auth-.r thougiit it worthy of a Place >u 
early, the Scholium to thefe Prcpjilions, though the Method of computing from this Elliptic 

was, at the fame time, found out by l)r. Pcnb.rtcu, who made uie of it for the la.ne Purfuib: 
Qiga- the l.s-.-.JHgc.-tisre the Motion of the Nudes. 1 fli.il) refer the Reader lor further laJhuCli.-si , as to 
ivutis this Method, to Mac Lin's Theory of Grandly, which is founded on the known Properties of the 
Figure he applies to that Purpofe. That, where equal A as are deferibed in equal Tin.cs, 
about the Center of the Elliptic or any cl her Eluant, the Rays, from the Center, are ala a/s m 
ciprocallt in the inh.luplicate Ratio of the Velocity at out the C, ester, 

: the PRINCIPLES, fora which our AUTHOR has given the LUNAR THEORY,/ 
Priori-, fhewi'g how the IRREGULARITIES, in the M-./ion of the Mow, may be derived from PHYSICAL CAU¬ 
SES. What is farther named to c-mpleat it, and reduce thefe IRREGULARITIES to Computation, is lupplwd in the 
SCHOLIUM to the FOREGOING PROBLEMS. 


v of the In¬ 
ns of the Moon's 


3. Mr. Machi 


accord:** 
Machin. 

THE Foregoing ; 


XII. Of the SOLAR FORCES, ceding on the MOON, 
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Mr. Machin, fubftituting an 'Equation which lhall be to the Suns Equation, as the mean So¬ 
lar Force, to the Force of the Moon’s Gravity, or as 47 to 8400 ; and increafing that Equa~ 
lion, in the Ratio of the Sun's Period, to the mean Synodical Period of the Moon from the Sun, or of 
no to 8, computes this Equation at 12' 5". Horrox gives its Maximum 11 ‘ 30". 

But. the Solar Force, on the Moon’s Orbit, which a£ls in a Tii/hcate Ratio of its Diltance 
nerfely, not only affe&s the mean Motion of the Moon, but generates Equations both in the Mean 
gee, and Nodes: They being accelerated as the Mean Motion of the Moon is r,larded, and retarded 
rated. For, though the Equation of the Nodes is to be fnbtraSetl, when that of the Moon’s mean f 
trailed, yet it is, in Faff, an Acceleration of the Motion of the Nodes, which is Retrograde in 
milling the Quantity of thefe Equations. The MOTION of the SUN is, in the reciprocal eh 
Dijlance from the Earth: This Motion generates, (the Eccentricity of the Otbit, being i6‘ 4 to 20 
liquation of the Center, which, at a Maximum is = i" j6' 20". jf the Motion of the Sun" had 
Ratio, the liquation thence generated wouiu have bean 2- qf 0,0”. Thu Tore, the gnat,f f.qu, 
and Node is to 20 54' 30", as the mean diurnal Motion of the Apogee, at d of the Noue, reioecur 


XIV. The CREATE! 
fs 1,:/ 4 f, and the GREATEST FQ 
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19' jS' 7 and o' 2 1 ", r. Ip,elite/:, as in the '1 
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ilance, the Equation would be to that of the Sun’s Center ns « to a. 
performed in any other Period, any fmall nnntui lunar Equation, atiflng 
itance ot the Sun, at different Times of the Year, would then be mere c 
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2. Mr. Machin 

gytateji Equations 

thereof. 


1 to the Radius. Its Itajt 
1 the Perihelion, f 5 6 / 

Though our dot'- or dc 
need from the following 
eond Equation oflhv Mom, 
1,1, to the /t nodical Tim, 


me r.. r the Moo . /,■„ lie 

RULE the Equation 


A THIRD ANNUAL F.OUATION 0 





368 


The ROYAL ASTRONOMER 


COMMENT on the , M O O N’s THEORY. 


are in Conjunction with the Sun, than when in Quadrature, there arifes a /mail Equation f rQm I 
I. Its greatejl this different Dilatation of theOrbit, as the Sun and Nodes arefituated in refpefl of each other. 

Quantity determined. Which -Equation he has computed, (for it is too fmall to be determined by Ohfirmation) tobeata 

Maximum, in the OBants, 47". At other Times, it is to this Quantity, as the Sine of the den,bit 
Dijlance of the Sun from the Node, is to the Radius. At other Difances, in OB ants, as Cube of Sun's Diflance from the Earth ; 
and therefore in Perigee 49^, in Apogee 45". 

n , , The mean Inclination of the Moon’s Orbit being 5 0 8' 28 s ’, and the half Difference of the 

nr ii d ‘ Jer<U y e ■ greateft and leafl Inclination 8' 52 ", this Equation will be to the Sine of the half Difference as 

:5) the Sine of the mean Inclination to the Radius. For the Force by which the Moon is drawn 

from the Earth being leffencd in the Ratio of the Cofine of the Inclination of the Moon’s Orbit to Radius, this Equa- 
tion of mean Motion, generated by the Increafe or Decreafe of that Force, as the Sun is in Conjunction or Quadrature 
with the Moon’s Nodes, will be as the Sines of that Difference to the Sines of the mean Inclination, making the Ra£u, 
of the Circle which the Moon describes, according to her mean Motion, or while the Sun is in OSi ants with the Nodes, 
equal to 1. By which Rule that Equation comes out 48 // , nearly. 

Both thefe Equations add to the mean Motion, nvhilfi the Sun pajjes from the Quadrature, with the Apfides and Node.- 
their ConjunSlions, and fubtraSl from it, in its Pujjctge from the ConjunSiions to the Quadratures. The GIVEN QU.i.V 
TITY of this laji, like the former Equation, is to be increajed or diminijhedin the Ratio of the Cubes of the Sun's Dijtm, 

L from the Earth imverfely. 

XVIL THE SECOND and GREATEST EQUATION of the MOONV APOGEE. 

By the fame Theory of Gravity, our Author deduces the fecoud and greanjl Equation of the Apogee. We have alreadi 
fpoken of it in explaining the Motion of the ApJuits from 7, 8, and 9 Corollaries of Prop. 66. B. I. Its greateii| 
[Quantity, from the Theory of Gravity, as well as from Observation, is nearly 12 0 18', and at all Times it is to tiu 
Quantity, as the double Difiance of the Sun from the Apogeon is to the Radius. 

' ~ XVIII. HORROXV IMPROVEMENT of the LUNAR THEORY. 

Horrox, as Sir ljaac obferves, was thefirft Aftronomer, who advanced the Theory of the Moon moving in an El 
lipfc, round the Earth placed in its lousier Focus. Dr. Halley improved this Notion, by placing the Center ot the Ellipf. 
in an Epicycle, whofe Center uniformly revolved round the Earth. The Elation in this Epicycle, expreffes the fore 
mentioned Inequalities, in the Progrefs and Regrefs of the Apfides, and the Change in the Quantity of the Eccentricity. 

Let the mean Diffance of the Moon from the Earth, fays our Author, be divided into tc 
1. The Eccentricity Parts 5 and let T (Fig. 3) reprefent the Earth ; TC, the Moon’s mean Eccentricity = ,, . 
of the Moons Orbit fuch Parts. Produce TC to B, fo as CB may he the Sine of the greatejl find-annual Equauir. 
and 2 d Equation of of the Apogee, 1 2° iS' to the Radius TC. Then, the Circle deferibed upon the Center C, with 
her Apogee, deduced. the Radius CB, will be the EPICYCLE mentioned, in which, the Center of the Moon's Orbit 
is placed, and revolved to the Left, according to the Order of the Letters, B, D, A. S,t off m 


Angle BCD, equal to twice the annual Argut. 


. A Rcferenc, 


the double Dijlance of the Suu's true Place from the Moon's Apt; 0 . 

equated. Then, CTD will be the ficondEqnanunftl, 
Moon’s Apogee Jbr the Time given ; I’D the EcttutiiJtj tJ 
the Oibit, tending to the Plate of the Apogee, mvi Mu" 
equaled.-, and CD, or CB, the Difference bcf. me I 
mean and the greatejl Eccentricity = 1173, of ft. ah 
Parts. N. if. The Radius of the Epicycle CD, ot LB. 
as feen from the Moon, at her mean Dillance horn iht| 
Earth, fubtends an Angle of 40'zo" ,=theSimi-Fquitk 
oJ'EveBion. How this Angiemay be obtained, acomt 
without computing the Angle CTD, or the Eccentncit) 
TD, is fully explained in the Letter to Lord MACCLESFIELD, on the Parallactic Bugle, a 
which the Reader is referred. Or you may fee it performed farther on, 1’. 371. 
an Place, the Place of its Apogee, its Eccentricity, the longer Axis of its Orbit, 200000, bcinj;| 
'lace in her Orbit, with her Dillance from the Earth, arc thence determined, by the kin 



F‘g. HI* 


But, the Moon’ 
given, the Moon’ 

Method of folving the Equation of her Center. 

. . In the Computations of the Equations of th e Ajogeon, and Change of Eccentricity of the 9™ 

I 1 ^',1 *rs which takes Place from the different Aflion of the Sun upon it, according to its different Afftdi 
\tbe Moons r>i j n refpett of the lunar Apfides, no Notice has hitherto been taken of the Diminution or E.\\cf“j J- 

accordingto tiled,/- /llr p or(fj mohich affeBs thefe Changes in the Orbit, according as the Sun is farther Jrom, or made'- 
Jercntl Jtnntrs oj t Pie Earth. But, as the Sun afls with greater 01 Id’s Power on the lunar Orliit, according as 
/? ./A > s nearcil to its Perihelion, or Aphelion, and that, in the triplicate Ratio of its IJillana 

invcriely. It is ntcrffdry, that the F.xitJs, or Diminution, of the Sun’s Adion, upon the Lh™ 
fliould take Place in thefe Computations, — Jn Order to determine this Equation, Sir ljaac thus proceeds. 

XIX. THE SECOND EQUATION of the MOON’i CENTER. 

In the Perihelion of the fc), when the folar Force is greateff, and where there is no folar Equat. the Center of l>’ s(,r " 
ban in the Aphel. and that in the reciprocal tripl. Ratio of ®’s 


moves JaJler about the Center C, (Jce Fig. 3) than ii 


Earth. 
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Earth. But, becaufe, in FVf. III. the Equation of the Sun’s Center, at other Diftances, is included in the annual 
Argument, |BCD; the Center of the Orbit thence moves fafter, in its Epicycle BDA. in a reciprocal duplicate Ratio 
of thofe Diftances from the Earth. But that it might move yet fafter, round the Center C, in the reciprocal Jimple 
Ratio of thofe Diftances ; from the Point D, the JirJi Center of the Moon’s Orbit, fet off the Point F, the fecond 
Center of the Moon’s Orbit, makiDg DF, to DC, as twice the Eccentricity of the Earth's Orbit to the Suns 
mean Difiance, and the Sun's mean diurnal Motion from the Moon s Apogee, to his diurnal mean Motion from his own Apogee, 
coitiunAlv: Or, as 33 f to 1000, and 52'27" 16"' to 59' 8” 10™, conjunAly, or 3 to too. 

And let the Angle CDF be equal to the Complement of the Sun s true Anomaly to 360°, for the j, Greatcft zd E- 
Time given. A he Line D F will he then 35,2 fuch Parts as TC contains 5505, or mean Diftance quation of the Moon's 
of the Moon from the Earth toocoo ; and will fubtend an Angle, feen, at a mean Diftance, from Center determined. 
the Moon, at Right Angles with that mean Diftance, = l'i2» 3 0"', half the greatell Equation; 

the Double of which, 2' 25", according to our A/eihor, ia the Greatefi of this Equation, which he calls the fecond Equa¬ 
tion of the Moon’s Center . Which Equation may be had, at all other Times, either by fubtradling twice the annual Ar¬ 
gument from the Sum of the Moon’s equated and Sun’s mean Anomaly, or elfe by addisig the Dijiance of the Moon equa¬ 
ted from the Sun, to the Dijiance of the Apogee of the Moon equated from the Apogee of the Sun, for the Argument ; and faying , 
at the Radius is to the Sine of the Argument thus found, fo is 2' 25" to the fecond Equation of the Moon's Center. To be a ided 
if the Argument is lefs than a Semi-Circle, but to be fublraAed if greater. So lhall you have (concludes our Author) the 
Moon’s true Orbit Place in the Syzigies: in which Computation the Variation.Equations are excluded. 

But this wants fome farther Explanation. 

In the preceding Fig. III. D reprefenting the firft Center of the Moon’s Orbit, in the Epicycle, according to the 
iouble annual Argument BCD; Fa new Center, tranflated out of that Epicycle, by the Excefs of the Sun’s Aflion upon 
it; it is evident, that the correA Equation of the Apogeon is no longer the Angle CTD, but 

the Angle CTF; and the Eccentricity, of the Orbit, to the Time given, will be reprefented 2. Explanation of 
by the Line TF, which, in this Situation, is greater than the former Eccentricity, TD. It theCaufeofthezdE- 
appears alfo, that, the Angle FDC being the Complement of the Sun’s Anomaly to 3600, the quation of the Moon 1 
Point F, in the tranflated Syftem, mull, in the laft Semi-circle of the Sun’s Anomaly, when the Center. 

Sun’s Equation adds to the mean Motion, be in Antecedents to the Point D, as in the Figure 

before us ; where the Angle of the Sun’s double Dijiance from the Moon’s Apogee is no longer reprefented by DCB, 
but by F C B, lefs than the former by the Angle FCD. So thefrjl Center of the Moon’s Orbit, D, in the untranflated 
Epicycle, will, by doubling the annual Argument, (in which the Sun’s Equation is twice included) for A BCD, be car¬ 
ried about, out of the Apfides, in the inverfe duplicate Ratio of the Sun’s Diftance; and will therefore require a Tranfla- 
tion to F, to move round C in the Jimple Ratio of that Diftance, inverfely, correfponding with our Author's Theory, in 
this Rcfpcdt: which (hould be the Acceleration of the fecond Center F, of the Orbit, in the reciprocal triplicate Ratio , 
only, (exclufive of the encreafcd Acceleration by the redoubled Sun’s Equation) every where, as in the Apfides ; carried 
in a Certain Curve, about the Center C, in the tranflated Syftem, by the Means aforefaid. 

BUT our Author, in this Computation, has given only the Equation which arifes from thedijlurbing Force, taken in the 
fimple Rath of the Sun’s Diftance, inverfely, the Sun’s Equation, he fays, involved in the Argumentum annuum, fupply 
ing the reft. But, this can only be underftood where that Equation takes Place. For, in the Perihelion, and Aphelion, 
of the Earth, or of o, and 6 Signs, of the Earth’s Anomaly, where the Excefs, or Diminution, of the folar Force, is al 
itsgreatejl Quantity, there the Line D F fliould be according to the triplicate Ratio of the dilturbing Force. If we fup- 
pofe the Center of the EUipfe to be carried about in the reciprocal duplicate Ratio of the Sun’s Diftance, the Equation. 
thence refulting, would be 2 / 44"; or, as Sir Ifaac has determined it, DF would be to DC, as 33 J to 1000, and 
DF = 39,7. But, to obtain the Proportion of each in the fimple Ratio of the Sun’s Dif¬ 
tance, he leffens this Proportion, in the Ratio of the Sun's diurnal Motion from his own 3 . A Cornell ion op 

Apogee to bis diurnal Motion from the Apogeon of the Moon, or in the Ratio of 59’ 8 ff to 52* 27*, the common zd Equa- 
wbicb gives DF ss 35,* and an Equation of z< zq", as before. NOW, in order to obtain this tion of the Moon's 
Equation, in the triplicate Ratio of the Sun’s Diftance, in the Apfides ; D F, mull be taken to Center. 

DC, as 50,85 to 1000, which Proportion will give DF 59,63, and the Equation of the Motion, 

in the tranflated Epicycle, according to the inverfe triplicate Ratio, = 4' b H , which is the true Quantity in the 
Perihelion or Aphelion of the Earth. 

In order to reduce THIS EQUATION, at nil Times, to its true Quantity, we mult 
confider it as confifting of two Parts. LET us call thefe Parts P, and Q_: The firll of thefe 4. The true Rela 
being the Quantity z' 2 q", the Second of 1 7 41 7/ . The Argument for the Equation P, will tion of this Equation 
he the double annual Argument fubtraAed from the Sum of the Moon’s equated and Sun’s mean at all Times. 

Anomaly . The Argument for the Equation Q, will be the Sun’s Anomaly added to the double 

annual Argument, and fubtraAed from the Moon's Anomaly alfo. Both disainijh the Place of the Moon, if tlieii 
l efpcdtive Arguments are more than fix Signs, and increaft its Longitude, if they are lefs. The Sum, or Difference, 
of thele two Quantities, will give the Equation ajfigned, with the proper Sign conncdlcd; and thcCenter of ’s Orbit wib 
then be, every where, carried in a Curve about the Center C, nearly, as the Cube of the Sun’s Dijiance from the Earth, in verily 
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XX. EVECTION-EQUATION of the MOON. 

OR if, according to the fhorter Method, laid down in the Letter to Lord MACCLESFIELD, 
referred to before, you compute, at once, the EVECTION-EQUATION, the refpefiive 
Arguments, for both Parts of tbit Equation, will be for P, the Angle of Eve£liott+ Sun’s Anomaly ; 
and for Q, the Angle of Eveflion — Sun's Anomaly, 

But, the EVECTION-EQUATION dill wants a farther Gorreflion, not confidered by this 
great Author ; which arifes from the Obliquity of the Moon's Orbit vsitb the Earth's Orbit. 
From this Pofition of the Plane of the lunar Orbit, it appears, that the Quantity of the filar 
Force, by which the Motion of the Moon is didurbed, as to Longitude, mull be diminifhtd: 
That Force requiring to be refolved into tvso Forces-, one parallel, the otherperpendicular, to the 
Dirtdlion thereof. It is plain, that the latter Force cannot affeft the Motion as to Longitude ; but only the former. 
So that, that Force fhall be to the nohole Force, in the triplicate Ratio of the Cofines of the Angles of Inclination. THE 
EVECTION-EQUATION diminifhed in that Ratio, will be i° 19' 41*, which taken from i" 20' 41 " Eveftion- 
Equation, the Equation thence refulting will be i / j- according to Tables. 

XXI. PRINCIPLES of the THEORY agree -with OBSERVATION. 

THUS, from oar great Geometrician’s Principles of the. lunar Theory, the lunar Equations may be 
t. TheCorre&ntfiof deduced, a priori, with a Degree of Exa&nefs aimed equal to . Obfervation. B y confiruc/ing 
our Tables. Tables from the foregoing Data, the Moon’s Longitude may be found, at- all Times, ’within 2 

Minutes of the Truth, and feldom.with an Error of more than Half a Minute. This Theory, as 
Sir Ifaac gave it the Wor ld, errs in no Part of t!>e Orbit above 6 Minutes of a Degree j and the 
2. The Defign of Method of Calculus, to be eftablilhed upon the foregoing Revifal of'it, thews how little Altt- 
cur Tables. ration is necelTary, to the making Tables from thence to /erase the important Purpofe of Longitude at 

Sea. That what is here offered, as an Amendment, or Corrcflion of the THEORY, is, as much 
intended , to refieR Honour upon this great.Man, as to render THIS WORK .of general Vfetts Navigation. . 

XXII. The SUN and MOONh RADICAL PLACES.. 

FOR the Ertabtiflimen.t of afironomical Tables, according to this Theory, by the AIEftance.of Mr. Flamfiead, the 
then Adronomer Royal, Sir Ifaac Nevst on fixed the following Longitudes of.the.Sun-and Moon, as the correffed at the 
RoyalObfervatory, at Greenvsich, to the lad Day of December at Noon .- old Stile, 1700, or to the Beginning of 1701 : mix. 
The mean Longitude of the Sun, Ff 2.0" 43' 40'': Of bis Apogeon, 7 0 44' 30". The mean Longitude of the Motto, 
“ 150 2 1 1 o". Of her Apogeon X 8 ° 2.0 1 Q // ,• and of her afeendeng Node SI 27“ 24' 20": and the Difference of Meri- : 
dians, between the Royal Obfervatories of.Greenvsich, and Parts, is given, from Obfervation, at 9/ 10". On which 
our eminent Author ohferved, that then. mean Motion .of the Moon, and its Apogee, were not. then difeovered 
with /efficient Accuracy. 

XXIII. CORRECTION, and IMPROVEMENT of the Lunar NUMBERS and -THEORY, 

THE Obfervntiom of later Aftronoracrs; particularly-, of Flamfhad'ts Succeffors, Dr. Halley, and Dr. Bradley, have 
correfied tltefe Numbers to the wanted Accuracy. Dr. Bradley, one of the .mod accurate Observers that any Nation 
can boaft of, has confirmed, by his Obfervations, an Opinion, darted at fird by Dr. Halley, and-fmcc purfued by 
Mr. Metier, of' Gottingen, and other foreign Adronomers, that..the mean,Motion of the Moon is more .accelerated in hr 
Orbit nova than in former Ages. The Quantity of this Acceleration has been lately fixed at our Royal Olfnvatcry, for 
the Year 1750, at 1 x", for one hundred Years before and after that Adra, and that the/wow/c of "Acceleration, from 
that Time, is as the Square of the Centuries, and centefimal Parts of Centuries, before or after that .XEra. The mean 
Longitudes of the Sun, of his Apogee, and the Moon, and of her Apogeon, and Nodes, are alfo made cprrell by later 
Obfervations; fo that, now,, in comparing very ancient Obfervations vsith cur Tables, farmed by thefe Carrrl/ioiu, 
the Errors are not greater, than the Rudends and Inaccuracy of Obfervations, in thofe early Ages, will account 
for. 


1. Another Method 
of computing the Quan¬ 
tities of the fatnt E • 

2. Carreliion of the 
Evediion-Equation. 

3. A further Cor- 
refiion of the Evee- 
tien-Equation, 


; h«inE ‘ n d>e reciprocal duplicate Ratio of lii» Diftance from the Earth, with Eccentricity 16 J ,[• to mean Did. iooo, penerntea an Equation 1“ 
*o"j but moving in the reciprocal triplicate Ratio generntei un Equal, aa 1 to 3, of the former j vies. (» 1 311 10 cb' io" 1 ) »o 54' 30" Equal. 

Iff- The Equation! generated by the Sun't Mot. being dire/tty at the Indices of the reciprocal generating Power! of bit Dijtancet from the Eaitbl th 
’Revolution! bang performed in tbe fame Time ; but if in different Time, lie Equation before found will be more or left, ai Time of eft to Tune of to 
■Revolution ; aieording to Machin. 1*. 38, Lawa of Moon’i Mot. — But whether tills holds true in all Orbit! and Indira of reciprocal gcntraiirj 
dfarntn, »W b« doubted, approved; taking tin fame or like Pofilivp, in different Orbits j or taking their grtatejl liquaiioni, icfpcflwly. 
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The MOON’S LONGITUDE 


i \Equal -hme of Moon’s tran- 
iiting the Meridian. 

L M D H M S 

I January 10 9 26 31 

March 19 23 16 11 

1 May ,3' 2 2 23 3° 

Auguft 18 15 19 o 
February 11 11 13 19 
November 30 10 30 35 
1 November 16 11 47 20 
1 April 18 16 23 50 

i April 20 18 2 32 

April 21 20 2 40 

November 27 1 21 22 

December 5985 
8 12 19 26 
January 6 12 8 23 

13 18 o 45 
March 6 12 10 8 

12 16 56 19 

April 5 1? 20 22 
May 9 16 4 15 

1 3 19 3 o 
June 7 15 33 34 
July 3 >2 43 4 

10 17 44 7 

Auguft 12 21 20 21 

22 5 7 2? 
.September 4 15 13 50 
December 17 3 56 48 

March 23 10 17 43 
May 22 1.1 3 24. 

June 29 17 39 o 
September 18 11 34 42 
26 18 10 22- 
March 13 11 25 s 
24 21 17 28. 
May 8 8 41 11 

June io 12 17 1 

O £lober 14 18 13 17 
May 7 17 47 34 
24 6 6 48 

September 28 13 51 44 
Oflober, 2 17 11 53 
• | 18 * 3S 

6 20 23 20 
November 2 18 15 6 

April 1 zo 58 50 
November 20, 17 34 18 
January 4 6 15 8 

»9 17 52 20 
February 2 5 49 14 

April 10 11 39 16 
January 4 14 56 o 
February 29 12 13 30 
September 19 8 55 22 

22 11 37 28 
a8 17 27 31 


Moon’s Longitude Terror ot Corn 


n 21 26 17 

X 6 .4 33 

WK 3 47 33 

n >9 39 39 


k 5 53 3 

» is 42 >2 
25 2 j8 38 

23 2.6 7 46 

m 6 54 59 

26 42 2. 

* »6 46 S3 

HI 2 15. IO 

26 u. 14 

X ic 49 3s 


X 3 20 1 

m 14 35 27 


+ + J++ + + + I I+ + + I I I I 1+ I++ I | + | | 1+I+ + + I + + + 1 I+ ++++ | |+ | I+++I| + 
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i Tho MODN’s LONGITUDE computed from the TABLES (continued) and compared with the refpeflive I 



OBSERVATIONS. C. 






EJf/is. 

Years 

Equtit Time of Moon’s tran* 

Annual 


1 Moon's 


iiitde 

| Error of Com- 

and whole 

of 

fiting the Meridian. 

Argument. 

D a O. 


obferved. 

1 putation. 

Obfervatio: 

s Cbrifi. 

M DBMS 

S O / 

3 O / 




” 




November 20 g 40 0 

1 24 21 

600 

n 

IO 

3 

17 



*733 

April 11 7 z8 48 

6 0 33 

3 20 27 

51 

22 

37 

32 

+ 0 28 



*7 11 47 54 

6 5 55 

3 28 17 

«l 

6 

5« 

5° 

+ 0 34 



25 18 19 41 

6 13 1 

9 2 18 


18 

55 

9 

— 1 14 



26 19 8 56 

6 13 54 

9 ‘5 34 


3 


6 

— 0 54 



May 13 Q 0 

6 28 4 

4 '7 39 

— 


43 

4* 

-031 


— 

27 20 27 53 

7 10 21 

10 9 30 

cp 

26 

26 

16 

4- 0 it 

3*{ 

— 

September 9 9 24 5:7 

10 9 37 

4 23 8 


20 

38 

34 

- I 20 

— 

*4 *3 53 *2 

10 14 8 

7 2 10 


5 

43 


- OIO 


— 

*8 17 4» 55 

10 17 46 

8 28 36 


5 

33 

34 

+ 0 27 ) 


— 

2, 20 2J 14 

IO 20 20 

10 7 42 


*7 


25 

+ 0 44 


1 73 + 

Apiil 12 IO 33 43 

4 20 53 

8 s 28 


9 

36 





December 22 6 1 1 42 


3 S 0 

cy, 

IO 

S 2 

3* 

+ 0 23 


■73 5 

January % 17 24 it 

0 12 27 

8 21 41 

~ 

16 

43 

4* 

— 0 35 



22 7 37 0 

0 29 10 

3 25 13 




52 

— 0 59 

. 


25 *° 3» 20” 


588 



26 

42 

+ 0 +2 

Moon Ed. 


Sej teniber 20 13 it> 20 


600 


8 

19 

48 

+ 0 32 

Moon . . 

173G 

March 15 12 6 43 


600 


6 

56 

27 

+ 021 

Moon . . 


September 8 14 52 0 


600 


27 


57 

+ O 28 

Sun Eel. 


2 3 4 34 £> 

6 19 29 

*' 29 49 



z8 

43 

+ 0 32 

Sun . . 

*737 

February .3 2 37 53 

II 2 10 

005 




23 

— 0 36 


*743 

September 22 12 11 3b 

9 3 53 

6 4 44 



*5 


— 0 7 



October 19 9 39 38 

9 2 7 S 6 

5 1 5 6 


8 

34 

*4 




November 9 3 *4 35 

10 16 0 



16 

6 


— 0 44 


— 

December 13 6 25 48 

11 16 43 


9 



+ °*7 


— 

19 12 1 32 

11 22 30 

5 29 26 


8 

18 

5* 

+ 09 


-- 

26 18 21 40 

11 28 32 

9 6 9 



3° 

40 

— 0 32 


'74 4 

March 23 17 38 42 

2 16 43 

8 21 4 S 


6 

24 

— 0 36 


— 

April 10 8 4 38 

3 2 20 


51 

27 

45 

4* 


& 

— 

May 13 10 44 0 

4 0 45 

S *3 3* 

**l 

*7 

1 

57 

+ 04 

If 1 

— 

23 *8 47 2* 

4 S 48 

9 9 49 



47 


— 1 10 

ci? 


24 19 28 40 

4 10 0 

921 33 



34 

17 

— 1 18 


— 

26 20 57 3 

4 *2 13 


8 

2 

20 

3 1 

— 0 44 

ft 

— 

June 2 25331 

4 '7 3' 

'* *9 28 

51 

2 

5'3 

24 

— 1 32 


— 

5 5 3 s 23 

4 20 9 

3 2 s 


17 

5* 

59 

— 1 S 2 



9 8 41 9 

4 23 4° 

4 *3 5° 

i*l 


46 


— 0 43 



1816 251 

5 * 38 

7 26 26 

X 


4* 

*9 

+ * 2 



J a 'y *2 I* 42 4 

11" 29 25 

S 23 45 

'<? 



5 

— 1 17 

I 

-- 

*3 *2 32 4° 


6 4 4b 

zz 

7 


8 



— 

Augult 19 17 56 17 

6 22 3 6 

9 2 47 

JL 


42 

18 

— 0 34 

1 

— 

September 4 4 53 23 


218 0 

t 


32 


-r 0 34 



„ , *5 1 5 5 * * 5 

7 *7 4 6 

8 1 33 

II 


20 

50 

7 


Moon Ed, 


February 13 17 17 0 

9 *o 53 

<3 0 1 

n;; 

6 

17 

+ 0 38 

Moon . , 

*7T’ 

July 14 013 48 


0 0 24 

51 

3 

9 

37 

+ 0 11 

'75° I 

June S 8 58 30 

S 18 18 

5 29 38 

41 


*7 


— 1 26 

1 (O* Number of Obi 

•rvntions 100 ; Difference of the Error.-, 

in Seconds oi 

a Dei 

, rcC> 

41 2 


Difference of 









But the ^ 

1 + 

II II 

11 

: 73' •!«" l>id 






Whence, the Sum is negative , . _ 

42" 








K. II. Thu 


//our Place’s, 
fr, V. 37<J, fb 
*l’c ct Mating 7 


Papes 37a ami 373, were cemjmrol before' (he/lv/cu/' w V 
nrreCtut£ the Vi, and VII, £ijii.itioJia, were made j which Place:, 


P. J7.|, lor cortetting the Alnon’s mean 
and tlut i 14 l ‘\\.11 c ronijuiicd 

Total’ 
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Total CORRECTION of the Mean MOTION of the MOON. 
According to Correftion of the Moon’s Mean Motion and Acceleration; for any Year o 
before and fince CHRIST. C. 

Correction of M. Total Correction 

Centuries Motion 1), for Acceleration, as of M. Mot. 1), Total 

before given Centu- the Square of the Sum orDif. Dijfe- EXAMPLES of the Constp. 
nd after ries, io ! 7° 52'the Centuries. ofCorredlion, rences in TABLE. 

Chrijl. 45", Mot. for 1 For 1620 and M. Mot. and a Cen- 

Century. 1820, +10". Acceleration, tury._ 


Total Cor. M. Mot. + 05 


Centuries 8,20 X 2' 20" = 1 
10" X 8,20 Q = 67,24 3 
Acceleration = + o° 1 r 
Correition of M. Mot. — 19 


The Correction of mean Motion of the Moon is according to 2' 20" for each Cent 
before, and T" tifter 1720. And the Acceleration is according to 1 o" for each fquare 
ar : + before and after 1720. Whence, by connciting thofe (Quantities, the total t 
1 total Difference in each Century, arc determined, as above. 

V. B. THE deceleration of the Moons Apogee is the fame as that of the Moon ; but v 
m the radical Year; and confequently, the deceleration of the Moon’s Anomaly is doul 
or. ; with the fame Sign, or +, from the radical Year, 1720. The Acceleration o( t 
1C radical Year 1720, is the Half + J of that Half, of the Moon's deceleration, with t 
radical Year. 

Acceleration d. I Acceleration D’s An.[Acceleration J)’s Ap.I Acceleration D’s f 
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EXPLANATION of NEWTON'. LUNAR THEORV. SeeFig.IV. I 
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and NAVIGATOR. 


rly MOTIONS, DIAMETERS, and PARALLAXES of the SUN and MOON, in ECLIPSES 
'■ I® Eclipfes of the Moon, add 6 Signs to the Arg. /irmuum, or © a J Ap. i equated. 











































and NAVIGATOR. 


39 ■ 













































EXAMPLE 














and NAVIGATOR, 


397 


PRECEPTS for finding the TIMES and PLACES of Ecliptic NEW and FULL MOONS. 


EXAMPLE -To find tbc Sun and Mom' 

Ecliptic Oppoftion, in the Tear 1764, March jyd 
Example VIII. P. 396. 


D, of Mr. Mayer, P. 97, &c 
Sun's true Place, 1764, Mar. x 
tr. Ecliptic Hi. by 1, x x, 12, 


Moon a Sun at that Time . » 

Moon fliort of Oppojition, or 6 Signs 
Sun’s true Place lor an Hour later , 
Moon’s true Place for that Time 

Moan a Sun at that Time 
Moon paft an Oppo/ition or6« 
Hourly Motion of the Sun . 
Hourly Motion of the Moon 
Hourly Motion of the Moon a Sun 


Say 35 / 20 // t: 60m 15' 1 

<5*^ Marjbj 7_ 

Hence, the tr. Ecliptic will be 1764, Mar . 2 yd 

By M. De la Caill c’s Ephem. 1764, Mar. 17^ 
The Time of this Ecliptic Oppoftion may be va 
by ufng all the Equation Tables of the Moon. C. 


0 20 8 Moon a Sun at that Time . . ...... 6 o 23 2 

20 8 Moon paft Oppo/ition or 6a .......... 23 2 

z 29 Hourly Motion of the Sun . . ........ 22 

37 49 Hourly Motion of the Moon . . ....... 37 3 

35 20 Hourly Motion of the Moon a Sun , ..35 : 

;m 49 s Sajr 3s /a" : 60m :s ii'4o" : , 9 m J9 , 

5 0 + cr/lAe, March I7 d Il !> 53 0 -j- 

7“ Hence the Eclipt. C&nj> March X7 d i2 h cgs in 2764 

>“ 49 3 By M. Dc la Cailie's Eph. March 17 12 2 16 Gr cenwic 

m y i6s 10 43 Dif. 

/ computed (Cjr> The Time of this Ecliptic Oppoftion of the Sun and Moon may 
alfo more neatly computed by ufng all M. Mayer’s Eq. Tables y P. 97,'© 


TO determine the NUMBER of ECLIPSES in any YEAR, and on what DAYS of the MONTH they happen? 

By Table, P. 385, take out the Place of the Sun from the Node for the Beginning and Month-day of any Year in the 18th Century, which 
you may reduce to the Beginning and Month-day of any ether Year, in a remote Century, by adding or deducing the Days, and Motion of the 
Sun from Node for the Century, or Centuries diftant, forward or back of the Radical Days and Place of the Sun from the Node, Then add 
the Motion of the Sun from the Node for Months forward in that Year to make the Sun from the Node, at New and Full, come within the 
Limits of a filar or lunar Eclipfe, for as many Months as po/fible, (which is done by Infpcftion of Motion of Sun from Node) •viz., within 
x8° Sun from Node, at New ; and 120, at Full Moon. 

EXAMPLE XI. To deteimine the Number of Eelipfes for the Tear J764, and on what Days they happen in that Tear ? 


EXAMPLE XI. To determine the Number q t 
By Tab. P.38 5. ^ 

r Eelipfes for the 
t Sun a Node. 

O. S, New )), 1764 fan. 2i 20 20 59 

N. S. Add 11 

January 29 IS 44 3 
i Revolution 14 :S sa a 

JO 4 14 29 

1 0 40 14 

0 i 5 ao 7 

Full. March 17 3 17 14 | 

| Revolution H- 14 iS 22 2 

II 20 14 50 

O I 5 20 7 

New. March 31 21 39 6 j 

0 S 34 57 

■Again, O. S. 1764, January at ao IO 5 9 

s jo 4 '4 *9 J 

Auguf, Bifl*. 23 5 52 24 

J 5 5« 

New. September 25 2 321 

7} Revolution — 14 18 22 2 

6 9 36 20 

0 15 20 7 

Full. September 10 f 41 21 | 

5 24 16 13 


All the ECLIPSES that r*» happ 
The fame may, as readily, be performed fit 


ion io u fjort of South Node. Eclipfe ]) 
1 $°\paft N. Node. Eclipfe Sun* II. 


Sun 9 0 £ paf S. Node. Edipfe Sun, IV. 
Moon 6° f'ort of S. Node. Eclipfe j). III. 


happen. In 17C4. 

•d for ary other Tear , fern 1 


PRECEPTS for computing ECLIPSES of the SUN and MOON. 

WHAT AN ECLIPSE OF THE MOON IS. 

All dark "Bodies, being expofed to the Sun, cafl a Shadow behind them, by intercepting the Sun's Hays, and hindering the eppofite Space from bei 
enlightened. And the Earth, being a dark Body, rafts a Shadow into the Space oppofite to the Sun, wherein if the Moon Jbould some, in her Ccu, 
ttrough her Orbit, fhe nsufi be deprived of the Sun's Light and be fo difqualifcd from enlightening the Earth, )y RefeSlion of her hot rowedL'ght, 
to cccafion that Appearance which is called an Eclipfe of the Moon. 

there is, btfules the totally dark Shadow, which is a conic Space totally deprived of the Sun's Light, an ambient Space which is but partly < 

>/ » that is the Space whereon the Sun's whole Body (toes mt Jhine, but the 'Rays coming from fomc Part of his Body only enter and r 

hat hpace more or left, according as the Place is nearer to or farther from the totally dark Shadows This pat tiaily dark Shadow it called the Penu 
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PRECEPTS for computing ECLIPSES of the SUN and MOON. 


f wifibU Lathttdts ; to the Tangent of the /ingle of the vifible Way 
of the Moan with the Ecliptic at the Time of the vifible Conjunction, 

And, as Radius : is to Sine of the viftblt Latitude of the Moon at 
the Time of the ntifble Conjunction it fo is the Sine of the Angle of the 
vifbie Way of the Moon tvith the Ecliptic at that Time ; to the Sine 
of the Motion , feen from the vifible Conjunction to the grcateft Obfcura- 

And :: fo is the Cofine of that Angle : to the Sine of the vifible 
l)ifiance of the Centers of the Sun and Moon at the Time of the greateji 
Obfcuration , that is, their nearejl vifible Diftance. 

If this Diftance be left than the Semidiameter of the Moon’s Pe¬ 
numbra (foundas before directed) the Sun will be eclipfsd in that Place 
of the Earth ; but other wife not. 

If the Sun be found eclipfed, from the, Semidiametcr of the Pe¬ 
numbra fubtraCl the neareft •uijillt D/ftancc of the Centers of the Sun 
and Moon, the Remainder will be the Part deficient, — From which 
the Digits eclipfed may be found, as before directed in P. 39S, 

Prcc , 5. Now fay. As the vifible Motion of the Moon font the 
Sun from an Hour before to an Hour after the Time of Conjunction : is to 
2, Hours, or iao m :: fo is the Motion feen from the vifible Conjunction to 
the greatfr Obfcuration : to the Interval in Time. — Which being added 
to,*or fubtraSiid from, the Time of the vifible Conjunction (as the 
Moon’s vifible Latitude is decreafing or increafing) gives the Time 
of the greateji Obfcuration, 


Pm. 6. From the Square of the Semidiameter of 
in Seconds, fubtrafl the Square of the neared vifible D; 
Centers of the Sun and Moon in Seconds, the Square R 
mainder will be the vifible Motion of Semiduration ii 
Degree. 

Pi a. 7. Now fay. As She of tie vifible Motion of ti 
tn Longitude for an Hour before the vifible Conjunfiiott : i, 
is the Tangent of tbe Difference cf vifible Latitude h tba, 
Tangent of tbe Angle of tbe vifible Way of tbe Moon nv 
tic, from tbe Beginning ef tbe Ec/iffi to tbe vifible CenjunDi 
And, As Radius s is to tbe Sine of tbe vifible Motion c 
■■ fo is tbe Cofine of that Angle : to tbe Sine of tbe vij 
Longitude from the Beginning of tbe Eel,pfe to the gveateft 
Prec. 8. Likewife, As tie vifible Motion f the Moan 
gitude, in tbe Hour before tbe vifible Conjunction : is to , 
:: fo is tbe Motion in Longitude, feet: from tb r Beginning 
to tbe greateji Obfcuration ; to tbe Time of Incidence - 
tra£ted from the Time of grcateil Obfcuration, gives th 
Beginning of the Eclipfe. 

eft By thc like Prof onions (from tbe vifible Longitude oj 
tbe Sun in Confluence, voitb her vifible Latitude for an 
vifible Conjunflicn) tbe Time of Emergence and the End 
be determined ; nuitb ftjpcieni Labour and Attention. 


To find the PLACES, on the EARTH, of the principal APPEARANCES of Solar ECLIPSES, byPRC 
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n Places for any 'lime, according to oneSortofcor rUI Tab lex, are rtduc 
\tKts of futon Placet and Motions, And hereby the perpetual Variation u 
voided, lienee aijo one Set of correct Tables of the mean Placet and Me 
i of Place* and Motion, and improving cent ailing, and cor retting, the 1 


in Motion) till PERPETUAL AND CORRECT TABLES OJ 


tvith P.afe fo the mean Places for It hat Time 7 
impojing "Tables, according to different mean rat 
* may be rendered uni-vetJ'ally Jit for ConsputM 
X and lunar Equations j ('with a proper Allow 


riving at fo defirable an Acquiftion , it is hereby propofed, that the Corretti 
n, ar.dfdfoof the Equations of the mean to the true Places, /hall be publi/hed from Time tc 
o approach nearer and nearer to Obiervution, in all Cafes and Circumftances, by 
* **•’ - -' * u ~ r "~ r - -— — 1 1 with the public Money, for the Ufe - 


















































’s TABLES, See the END < 
riter's PREFACE. 

■Ia!ley*i Papers , that Both in < 
icon's Limb y and finding the L 
he confiantly ujed the apparent, 
e Moon j and confequcntly from 
diame, &c. to the latter Em 
he Full Mooniy ’ivbile the Wefl 
igbt Afcenfions of that Limb at 
?e Remainder of the Month , ivk 
computed right Afcenfions of 
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A NEW METHOD of mak 

To climate the MOON’i PLACE, and of making a lunar EPHE- 
MERIS. 

LET the Moon’s Place be computed 4 Times in a Month, at IcaJI, 
(though 6 Times will be better) whs. on the Noon of the Syzygits, 
and Quadratures, being the extreme Limits of Motion. 

If 4 s l° 5' be added to the Moon’s true Place, for any one Day, it 
will give her true Longitude for any other Dae, within is or 15' at- 
moll, after 4326 Days (being 11 Years, 309 Day', or 12 Years 
wanting 56 Days) are elapfed. 

Therefore, look into a correal Ephemeris for is Years before. And 
if you would know the Moon’s true Place on the 1 \fl of January, feet 
her Place for the 27th of February, 1 s Yrars before ; to .which add 
4S 10 5', and the Sum will be her true Longitude on the jfl Day of Ja¬ 
nuary, required, after is Years, within about is or 15' (attnof) 
of her computed Place by good afironomical Tables, But on fome Days 
of the Year, after 4.026 Days elapfed, the Difference will be Nothing. 
EXAMPLE. 

J) PI. Noon.I Lat. "I J’s PL 1 

I752,EA. i6,O.S.or27,N.S. &i4 Q s7'4° 52'1 De la 1 
+ 4 I 51 > Caille. 

-—--—-1 Noon. I Lat. 

S’s PI. , 7 64,>».i.Cre« w ..f 15 3s| J t *i°47'l.4° 3S' 

Proceeding thus, from Day to Day, with the Places found in an old 
Ephemeris, ftill adding 4* i° 5', and writing againft the Sums, the ref. 
peaive Days anfwering thereto, fucceflively, you will have a new 
Bphemeris of lunar Places, anfwering nearly to the Truth. 

Parker's Ephemeris has been the befl for this Purpofe 5 becaufe Dr. 
HALLEY condefccnded, annually, to aflift that Ephemeridif in his 
Computations; efpecially in the lunar Places; as the late Mr. Henry 
Brighton, F. R.S. then Author of the Ladiis Diay, obferved in 1738, 
who was perfonally acquainted with both thofe Gentlemen. 

As the Moon’s true Place may differ from that computed, for the 
Days of the new Moon, Quarters, (Sc. fome few Minutes, may pro- 
portionably he added to, or fubtraCled from, the computed Places, 
found after each Interval, according as the Cafe may require, which 
will determine the Moon's Place to a defired Accuracy, without a new 
Computation. 

N * B. The foregoing Method (communicated by a Friend) of clti- 
mating the Moon’s Place is propofed for Trial, and making a farther 
Improvement. 

(£$=» See Palladium 1758, P. 4.8 , for a Method of determining the 
Moon's true Place after a PJinian Period (of ig Tears, 11 Days, &?c.) 
and aljo her Latitude. > 

ing a LUNAR EPHEMERIS. 

See alfo Palladium 1759, P. 6$, fir a Method of determining th c 
Lunations and Moon's Rifing and Setting, after a Pliniun Pi riot?. 

To fnd the near Time of the Moon's Rifi-.g, (or a Planet's) in a river 
Latitude ? 

Enter the Table of oblique Afcenfions in Time, as in Lcadbctter'% IJ 
Vol of Aftronomy, (proper to thc Latitude of the Place) and with the 
Moon’s or Planet’s Longitude and Latitude, a» the eftimate Ri/ini^ 
take out the oblique Afcenfion in Time, from which deduft the Sun s 
right Afcenfion in Time at the eftimate Rjftng, and thc Remainder 
more or lefs 6 Hours, (according as it is lefs or more than 6 Hours) 
will be the near Time of Moon’s (or a Planet’s) Riling, in thc Morn¬ 
ing, required. 

To fnd the near Time of the Moon's (or a Planet's) Setting, to a rr'-utr 
Latitude ? ' 

Enter thcTnb/c of cblijue Afccffm, In Time, (proper to the Lati- 
•tude of the Place) with the oppofte Sign and Degree of Longitude ind 
contrary Latitude so what the Moon (or Planet) has at the T.me o’ r let 
ting, and take out the oblique Defcenfion in Time agreeing thereto" 
from which take the Sun’s tight Afcenfion in Time, and thc Rem tin’ 
der more or left 6 Hours, (according as it is left or more than 6 Hut,,,) 
will be the Time of the Moon s (or Planet's) Setting after Noon re 
quired. ’ 

Since the Difference of oblique Hfccnfions of j Degree (in our Liti 
tudes) in a Sign of long Afcenfion, as 2r, ft, Vjs, av, rn, f is but 
6”>of Time, at mod, if the Moon’s Longitude be within to or 
of Truth, which it will Jeldom exceed, and for the mod Part be left It 
oceqfior.s but about I» Error in the Time of Piling and Setting. And 
as for 3 or 4'of Latitude (which perhaps may fometimes happen) tint 
will not catife above Half a Minute’s Venation, at moil, in her Rifi, g 
But, if fhebe in thc Signs of fieri ylfcen/ien, as in Vf, 
b, n, the Difference of clique Flfeenfien of 1 Degree” wli’not’ 
fometimes, amount to 2 Minutes in Tune. Confeqtee, tly, ’fiiouid her 
Longitude vary as above, there will not (by this Method of Com-uita- 
tion) he Half a Minute Difference (atmofl) from the true Ri/h'r and 
Setting. s 

In Computations of this Kind, it is neceffary to be careful in redu¬ 
cing the Moon’s Place and right A'cenfion, and Sun’s right Afcenfion 
for the Time given, to thofe for the effimate Time of her Riling mil 
Sitting ; or (in repeating the Operation) for the laft found Timer 

KT In the foregoing Operation:, Parallaxes and Rcfraftions arc net 
confdercd. 

Of the M O.T I O i 

THE Reverend STEPHEN BOLTON, M. A. and ReCl-.r of Slal- 
briigr, Dorftjhire, JiaB oblict d us with feveral of his curious Remarks 
and Imp* casements, on the Motion of Comets . The BASIS on which 
he founds his Improvements, and to which he refers all h's Computa¬ 
tions, depends on the angular Motion of the Earth round the Sun, 
from the fiift to the laft Obf rvation of the Comet. To exemplify 
which, he h<ts given feveral Schemes of the angular Motion of the Earth 
lound the Sun, in different Portions of different Comets obferved. 

Hii Universal Method of fultraS/ing 0- aiding the Angles, 
found at the Sun, to and from other At.gles which /hr Earth defer ibes 
round the Sun, Jo as to tort cfp nd with the Angles obfirved in different Poji- 

muft itjaH'ddy prove the Data to he true, and when they may he depended 

^ Moreover, if the par ah’, lie TrajtSlcry of a Comet be found, very 
nearly, toanfwcr the Obfct vat ions' at the Earth, it is very reafonable 
to conclude (he fays) that the Velocity of that Comet, in its true elliptic 
Orbit, in and about the Perihelion, and VexiMwn-DiJhwec itfclf, will 
be very nearly the fame, .lain the f»6l it iomi parabolic Curve. 

And, if io, then Nothing more is wanting (he fays) but to find furh 
Semi-Tranfvcrfe to the Comet’s elliptic Orbit, (orperiodic Time, the 
one giving the other) as may cxaflly correfpond with all the Obfcrva- 
t him of the Comet taken ; anil which (he fays) may be efletted by 

of COMETS. 

(£?’ See our eajy and pot t Methid of finding the true fom thc mean 
Anomaly of a Planet or Comet. P. yi>. 

In talcing Obfcrvations of the Altitude of a Comet, and fixed Star, 
in the lame Vertical, either above or below the Comet, Mr. 
Hohon projc6Is the Light from a dark Lanthom up a fine fiver lJin 
pitying in Water lor n vertical Li in-. 

The Altitude of the O-met (allowing fbr Refrn&jon) Time of Ob- 
frrvation, and Latitude of the PI ice, bring given, the Star’s, .mgul.tr 
Diftance from the Meridian is alfo given. Whence the Comet tun: 
S'ais Azimuth ftom the Noitli, thc St r’s Angle of l’ofition, by a 
Vertical a ml Oi rc! c of Pcclinati. n, the Star’s Altitude, and con&qiicntly, 
the Piffcienceof Altitml s, the Dili* ic* ce of tight Afc-nltim of C\;- 
ntet and Star, and Co-Dei lination of the Comet; and the Longitude 
and Latitude of that Comet, .lie found. 

Two Cbfervaton, taking the Altitude of the Comet, and fmJ 

Time , on the fame Azimuth, may Jpare the Jongoing anrenoniic.il 0/e- 
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COMPUTATION of an OPPOSITION of the SUN and MOON, (with their Places.) 

By D. COWPER. 

D. COWPER, obfervingthe Difference (m P. 397 ) between the Time of theEcIiptic Oppifition of the Sun and Moon, computed by a few 
Equations, and the Time computed in M. Dcla Cailh's Ephtmcridtt, has computed (from all the lunar ’Equations, marked C.) the Time 
more corrc&ly as follows, on March I7 d I2 h 3m 36*, in 1764, for Greenwich, D, C. 

By De la Caille's Ephemerides a 16 . . . for Greenwich. 

x 20 Diff. 

For, 1764, March 11115301, mean Time, Sun’s true Place X *7® Si' 5 8 " 
Moon’s true Ecliptic Place at that Time 5 27 47 46 


Now, 35/ 5" i «om 6' xa" : 


3 36 Mean Time of the true OppoGtion of the Sun and Moon, at Greenwich, D. C. 

^ M. Anom, Q S» 170 ji> 23" in 1764 March nh 53m. 
ording to Mayer's Tables 1764, March 17* i2 h an . . Sun’s Longitude . . ns 270 53/ jg a 

Moon’s Ecliptic Lengitude at that Time . . j 27 47 21 


Moon’s Lat. N. D. 0° 39' 
Horizontal Parallax 60 
Correfpondi 


ccording to Mayer , . 1764, March 17 12 13 19 for Paris, 

M. De la CaWe 17 xa xi 36 for Paris, 

57 I 1 43 Diff. 

nt to 1764, Afar, jyd jm ^gs Mayer, and Mar, I7 d z m 16 s De la Cat lie, for Greenwich, 


r 39 n *} R y our fuppkmental 
23 (Equations, doubling 


Error but -w- 2 19 

The fame computed by all the Moon’s Equations C. (conne&ing the Correction of 6th and 7th Equations •+• 
Xu ri 23 the fame as obferved. 

D. Cowper is doubtful whether the Acceleration of the Moon's mean Motion in this Century be a CorrcElion or not, for Want of fujftcient C 
•nations. Who is of Opinion the Theory of Gravity requires, that the A pogeon and Node jbottld be accelerated too j but not in the Ratio as is ^ 
by Mr, Gaol Morris, (in the yjftronomia Arcana, ox Greenwich Tables, he has fecretly printed) but in the Ratio of the annual Equations to 
other, as 6, xo, and 5, very nearly, in which Proportion the Correction of the Moon's mean Motion is given in the foregoing Computation. 


CONCLUSION, or LAND. 

The Plan of our WORK being already far extended beyond its original defigned Limits, our Reader, it is hoped, will excufc us, for omit fir 
the general geometrical Conftru&ion of Solar Eclipses, Sec. to wake Room for the foregoing Method of computing the Longitude 0 
Places J1Y Observation or the Moon, and other more netejjary Subjcfh, 

What we have farther prom i fed, and is expefl'd from us, to comphte. our WORK, we refer the Readers for Satisfaction, to our Attronomi 
Pcrfclta, wSUPPLEMEN TAL ASTRONOMER, and NAVIGA TOR, (partly finiflied) to bepublijhed by Subfcription,*?/ Half a Guineapai 
down for each complete Hook, in Sheets, at Joonaswe find fufficient Encouragement: Works of this Nature having too few Readers, and arc too ex 
penfive to bepubli/hcd otherwife ; as wc have already fufficientfy experienced. 

The Number of our Subfcribers to this prefent Wwksxtt fo few, that wc think it rather a Diminution than a Reputation to Science to print f 
fn/alla Lift. Rut we the lefs wonder at fo few Encouragers of Science, as there have been fo many Impoftions, by Men taking Subfcribers Mu 
ticy for Rooks, or engraved Performances , they were never qualified to execute, nor defigned to deliver. Who therefore ought to be looked upon a 
Enemies to Science, Society, and their Country , And we are forry to fay that fomc Pcrfons (who would be thought very honed) have traded will 


jr Ufe, in carrying on this expett/ivc l 


FINIS. 








